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The Evolution and Development of the Steam Locomotive as Evidenced 
by the Exhibits in the Transportation Building at the 
St. Louis World’s Fair." 


BY WILLIAM A. DOBLE. 
PART L 


T was an interesting coincidence that the Louisiana 
Purchase Exposition, held in St. Louis in 1904 to 
commemorate the centenary of the Louisiana Pur- 

chase, should as well mark the close of the first hundred 
years of steam locomotive. It is significant, as well, to 
note that the remarkable development of that vast region 
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of the progress in means of transportation, the most no- 
ticeable being that at Chicago in 1893, when a separate 
building was first given up to the exhibits, but at none has 
there been shown or has it been possible to show, such 
an object lesson of work accomplished and results ob- 
tained as that embraced in the locomotive exhibits at the 


FIGURE |. GENERAL VIEW OF BALTIMORE AND OHIO RAILROAD HISTORICAL AND MODERN RAILROAD EXHIBIT 


which Napoleon ceded to the United States in 1803 could 
not have been possible had it not been for the equally re- 
.narkable development of the method of locomotion on 
land which had its first commercial use at the same period. 
Past expositions have had fitting exhibitions illustrative 


*A paper read before the Pacific Coast Railway Club, San Francisco, Cal., 
September 16, 1905. 





St. Louis World’s Fair. Here was displayed by means of 
actual size working reproductions and originals, a strik- 
ing illustration of the evolution of the steam locomotive 
from the time of its first conception in the mind of New- 
ton through the various stages of its wonderful progress 
to the monstrous leader of them all, the Mallet compound 
with its total weight of nearly half a million pounds, 
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This interesting historical development was logically 
and artistically displayed by the Baltimore & Ohio Rail- 
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and machinists has resulted in the reproductions exhibited. 
The collection contains sixty-three locomotives, of 


road Company in one immense exhibition area, occupying which nineteen are the original locomotives. These orig- 


sixty-two thousand square feet of floor space. 


FIGURE 2. 


Figures 1 and 2 are general views of the exhibit, show- 
ing its arrangement with rows of historic engines facing 
the outer aisles, while the central space contained many 
old models as well as examples of modern types. This 
collection was truly named “The World’s Railway”. as 
every country in the world wherein the locomotive whis- 
tle has been heard was represented in 
some manner—by an original reproduc- 
tion, model, photograph, print, or draw- 
ing. It is pleasing for us to know that 
steps have been taken to establish a per- 
manent institution devoted to the rail- 
way and allied interests and that this 
valuable collection is to be the nucleus. 

This historical collection has been 
brought together only after extended re- 
search, and the expenditure of consider- 
able time and money. Much credit 
for its completeness is due to Major J. 
G. Pangborne of the Baltimore & Ohio 
Railroad, who since the New Orleans 
Exposition of 1884 has worked indefati- 
gably in collecting and carrying on re- 
searches in this country and abroad. 
Backed by a substantial appropriation 
from the railroad company he went to 
England, taking a skilled mechanic, and 
visited museums, called on descendants 
of the pioneer locomotive builders, ran- 
sacked libraries, advertised for historic information, and 
in this and other ways was able to collect a valuable lot 
of data, which under the skillful handling of draftsmen 


FIGURE 3. 


VIEW OF BALTIMORE AND OHIO RAILROAD HISTORICAL AND MODERN RAILROAD EXHIBIT 


inals are in a good state of preservation as can be ex- 
pected, and the reproductions, while 
built of wood, are accurately constructed 
from the original drawings or from 
measurements taken from the original 
machines. The reproductions are work- 
ing models in the sense that they can be 
drawn on their own wheels and all 
working parts will make their correct 
movements. The details have been so 
carefully constructed and the decorating 
so well done that in many cases it re- 
quires a close examination to distinguish 
the reproductions from the originals. 

Figures 3 and 4 are aisle views of the 
exhibit. 

A striking feature of the reproduc- 
tions and an innovation in expositional 
showing was the introduction of life-size 
figures representative of engineer and 
fireman on all of the locomotives. As will 
be noticed by many of the illustrations 
these were strikingly realistic. There is 
no suggestion of the dime museum and store window va- 
riety, no wax, glass, or hair, entering into their compo- 
sition. The figures were made by sculptors from life 
poses in every instance and the costuming done by artists 
who gave time to insuring historical correctness. The ex- 
ceeding realism of the figures was repeatedly demon- 


AISLE VIEW OF BALTIMORE AND OHIO RAILROAD EXHIBIT SHOWING OLD ENGINES 


strated during the exposition by people stepping up to 
them and making some inquiry in regard to the exhibit. 
The locomotives all rested on reproductions or sec- 
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FIGURE 4. AISLE VIEW OF BALTIMORE AND OHIO RAILROAD EXHIBIT SHOWING OLD ENGINES 


tions of the original track and roadbed 
of the period in which they were in use. 

The educational feature of the collec- 
tion was so evident and pronouncedly 
complete that it has been well termed “A 
Railway University of Object Lessons.” 
People thronged the exhibit, continually 
copying the descriptive cards and asking 
questions and its instructive importance 
has been recognized sufficiently by Euro- 
pean governments to order the prepara- 
tion of special reports upon it. 

Turning now to a detailed study of 
the collection let us consider the locomo- 
tives individually in chronological order 
and learn what lessons cach teaches and 
what step each marks in the evolution 
and development of the steam locomo- 
tive. 

To Sir Isaac Newton is given the 
credit of first conceiving a method of 
propulsion by steam. In 1680, when no 
method of locomotion was known other 
than that secured through animal power, 
he evolved a rude scheme for applying 
steam to locomotion on land. The illus- 
tration (Figure 5) shows a full-size re- 
production of about what the engine 
would have been had it been actually 
constructed. It was built from the best 
data possible to obtain ; the chief author- 
ity being a description in the “Explana- 
tion of Newtonian Philosophy.” As de- 
scribed the device consisted of a spheri- 
cal boiler mounted upon a carriage. 


FIGURE 5. 


NEWTON'S IDEA 
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Steam issuing from the escape pipe, 
which points directly backward, by its 
reaction upon the carriage, drives the 
latter ahead. The driver, seated upon 
the seat placed forward, controls the 
steam by handle and cock. In other 
words, propulsion was through the force 
of escaping steam against the atmos- 
phere. That it would have amounted to 
anything from a practical standpoint is’ 
not probable, but as the initial idea of 
future possibilities it marked the forma- 
tion of the germ from which we have 
seen the evolution of the locomotive pass 
through stages of development to the 
comparative perfection of today. 

Nearly a hundred years later, in 
France, was built the first vehicle (Figure 
6) which ever moved by force of steam 
on land. It is a significant fact, also that 
this first locomotive was in reality—in 
our common usage of the word 





an auto- 





OF PROPULSION BY STEAM ON LAND, '689 
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mobile. It was designed by Nicholas Cugnot, a captain 
in the French army. Although of no mechanical train- 
ing, so far as known, and apparently only influenced by a 
desire to maintain the efficiency of field artillery under 


FIGURE 6. FIRST STEAM LOCOMOTIVE, CUGNOT, FRANCE, '769 


fire, Cugnot conceived, constructed, and put on the 
streets of Paris his remarkable engine. By the use of 
his self-propelled vehicle he planned to facilitate the gen- 
eral handling of guns as well as to do 
away with the horses which offered such 
fine marks for the sharpshooters of the 
enemy. 

The model displayed at St. Louis was 
an exact reproduction of the original 
machine which is now preserved in the 
Conservatoire des Arts et Meteirs in 
Paris. This machine actually ran un- 
der steam over the stone streets of Paris, 
although not very far nor very fast. 
After two or three trips it overturned 
itself and was locked up in an arsenal 
as a dangerous thing. Not only did 
Cugnot make the first steam-driven car- 
riage, but he was also the first to drive 
a rotary shaft from a reciprocating pis- 
ton, this being done by a ratchet and 
pawl arrangement, which is_ clearly 
shown in the illustration. 

In England, the first locomotive actu- 
ally built was constructed in 1780 by 
William Murdoch. The reproduction 
shown (Figure 7) was made from drawings of the or- 
iginal model which is still in existence. Murdoch was 
James Watt’s assistant, and as Watt was so bitter an 
opponent of the high-pressure engine, Murdoch made 
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his experiments at night and as far as possible without 
the knowledge of his chief. 
His locomotive had a single vertical cylinder, the pis- 
ton rod being connected to one end of a beam vibrating 
upon a point at the other end, a connect- 
ing rod, joined close to its working end 
turned a crank in the axle of a pair of 
driving wheels. The cylinder was half 
immersed in a copper boiler through 
which a flue passed obliquely, the heat 
being supplied by an alcohol spirit lamp 
- beneath. 

Murdoch, who was essentially a high- 
pressure man, did not dare, in the face 
of opposition, to openly demonstrate the 
application he worked out, but con- 
ducted his experimenting at night. His 
nocturnal operations were usually con- 
ducted quietly in some out-of-the-way 
lane so as to minimize the chances of 
discovery, but one night a good country 
parson lost a year’s growth through the 
fright of the thing, and further experi- 
menting in that locality became impos- 
sible. The model got away from Mur- 
doch, and the parson, who had sought 
the unfrequented by-way just as had the 

inventor, for its seclusion, had every reason for believing 
in a personal devil. In the race for life that ensued the 
neighborhood participated, and Murdoch thereafter was 


FIGURE 7. FIRST STEAM LOCOMOTIVE IN ENGLAND, MURDOCH, 


a marked man. 

Nathan Reed, of Salem, Mass., was the first to pro- 
pose steam propulsion in America and the embodiment 
of his ideas is shown in this reproduction (Figure 8), 
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form as to enable propulsion by steam on 
common roads. As such, and as the first 
tangible embodiment of the ideas of the 
father of the locomotive, it is of the 
highest historic value. 

Francis Trevithick, the grandson of 
the inventor and a well-known civil en- 
gineer, in writing of this engine, says, 
“The non-necessity for condensing wa- 
ter, the cylindrical boiler, the simplest 
form of crank, the absence of mason 
work for the engine of boiler flues, and 
its portability and power of locomotion, 
so nearly met the requirements that it 
was entitled to the designation of the 
first high-pressure locomotive.” 

It should be noticed that all the loco- 
motives shown thus far were, in reality, 
automobiles, moving on land without 





rails. The history of the locomotive for 
use on rails begins with the Trevithick 
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FIGURE 8. ‘ REAN,”’ FIRST LOCOMOTIVE DESIGNED IN AMERICA, READ, 1790 : . rm4_* . 3° 
engine of 1804. This locomotive (Fig- 


which was built from the drawings and 
specifications accompanying Reed's appli- 
cation for a patent in 1790. 

Reed is upon record as the earliest 
patentee of the multi-tubular boiler in the 
world, having taken out such a patent in 
1791. He was also undoubtedly the in- 
ventor of the practical multi-tubular fire- 
box boiler. The patent for the steam 
carriage was followed by a model which 
he exhibited when endeavoring to secure 
assistance in furtherance of his purposes. 

The rear pair of wheels of his car- 
riage had pinions upon the hubs, and 
communicated with the piston rods by 
means of a ratchet arrangement on 
racks. The steering was accomplished 
by a hand wheel connected by ropes and 
chains. It was proposed to turn the ex- 
haust pipes so as to point backward in 
order, as he explained, to secure the ad- 
vantage of the effect of reaction of the 
expelled steam. 

Richard Trevithick of England, fre- 
quently spoken of as the father of the 
locomotive, produced his first model in 
1800, and the working reproduction 
shown (Figure 9) was built from meas- 
urements and detail drawings of the or- 
iginal model which is preserved in the 
South Kensington Museum, London. 

It is at the best an idea, an experi- 
mental combination of several things, 
which Trevithick thought could be 
adopted and brought together in such 





FIGURE 9. ‘‘TREVITHICK,”’ FIRST EFFORT OF THE FATHER OF THE LOCOMOTIVE, RICHARD TREVITHICK: 1880 
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ure 10) did actual service on the Merthyr-Tydvil tram- The valve gear of this locomotive consists simply of 
way, in South Wales, in 1804—over a century ago. In _ two tappets attached to the valve stem with an arm from 
a letter dated that year Trevithick speaks of hauling ten the piston rod for reversing the position of the valve at 
tons of iron and five “wagons” loaded with seventy people, the end of each stroke. This is the plug rod that Beigh- 
ton invented in 1718. Such a gear is, of 
course, operative and it has the feature 
that it will drive the engine in one direc- 
tion just as well as in the other. No re- 
verse lever is shown and no doubt when 
the end of a run was reached and the en- 
gineer desired to reverse his engine, he 
climbed down from his place and re- 
versed the position of the valve rod from 
whichever position he found it in, and 
then climbed back again ready for the 
return trip. It was some time before 
this form of valve gear was improved 
upon. 

The first practical propulsion by steam 
on land in America was accomplished by 
Oliver Evans, of Philadelphia, who in 
1804 propelled his unique craft, the 
“Oruktor Amphibolis” (Figure 11) 
through the streets of his city. 

The earliest permanently successful 
introduction of the non-condensing 
the length of track being nine miles and the speed five high-pressure steam engine was made by Evans and he 
miles per hour. It will be seen that the engine is a geared was also the inventor of the single-flue boiler known in 
machine and that it is fitted with a heavy fly-wheel, and England as the “Cornish,” and the double-flue boiler 
the first great step forward in locomotive construction known as the “Lancashire.” 
appears to have been the elimination of 
both these features which was done by 
Trevithick himself. 

The cars shown at the exposition 
were the original cars sent from South 
Wales, and the same is true of the 
track and the stone sleepers on which 
the rails rest. We thus have here a 
portion of the first train to feel the 
draft and the first rails to feel the weight 
of a steam locomotive, together with a 
true reproduction of the locomotive it- 
self. You will not fail to note that the 
wheels have no flanges, but that the 
rails are flanged externally, and we see 
here the origin of our four-foot and 
eight and one-half-inch standard gauge. 
The gauge of this track, measured be- 
tween the flanges, is five feet, and when 
the flanges were placed upon the 
wheels, the wheels being placed 
upon the same axles and the gauge 
measured between the inside of the 
rails it was reduced to the present standard. The “Oruktor Amphibolis” was a flat-bottomed craft, 
The rails are of cast iron and about three built for the board of health of Philadelphia, for use in 
feet in length, spanning the distance between cleaning docks. Evans had to get it from the Schuylkill 
adjacent stone sleepers. River to the Delaware, and rather than propel it down 





FIGURE 10. FIRST LOCOMOTIVE USED ON RAILS, TREVITHICK, 1804 
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FIGURE 1!. “ORUKTOR AMPHIBOLIS,’’ FIRST PRACTICAL MOVEMENT BY STEAM IN AMERICA, EVANS, 1804 
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the one river to the other he put wheels under it, con- 
nected the engine to them by a rope drive, and although 
the weight was upward of 40,000 pounds, successfully 
propelled it through the streets of the city to the foot of 
Market Street, where it was run into the Delaware, and 
with the power changed to a _ paddle-wheel astern, 
steamed up the river to the designated place of delivery. 

Oliver Evans was unquestionably a genius, a man of 
very rare gifts, and one of the most deservedly great of 
American inventors. He lived fully half a century ahead 
of his time, and years from now, when the full force of 
what his mind encompassed at the open- 
ing of the present century is realized, his 
name will reach a place in history which 
the present generation has been tardy in 
according him. 

Trevithick followed his first locomo- 
tive of 1804 with two or three others, not 
varying very largely in build, until what 
proved to be his final effort, the “Catch 
Me if You Can.” (Figure 12.) This en- 
gine was exhibited in London in 1808 
and was the first to operate in that city 
on wheels. In this locomotive Trevith- 
ick greatly simplified the construction, 
doing away entirely with the fly-wheel 
and much of the gearing, and enlarging 
the carrying wheels as well as_ the 
drivers, to the then unheard of diameter 
of six feet, six inches. 

This was certainly a very elegant ma- 
chine in comparison with many that fol- 
lowed it, and, according to Trevithick, 
it worked “exceedingly well.” Its 
weight was about ten tons—about twice 
that of the “Rocket” of twenty years 
later. This proved too much for the 
track construction then available and the 
result was constant trouble. Finally the 
engine derailed itself and was aban- 
doned. It proved to be Trevithick’s final 
effort in locomotive construction, as he 
thereafter devoted his attention to high- 
pressure stationary engines exclusively. 
The abandonment of the fly-wheel by 
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Figure 13 shows the “Blenkensop” which was de- 
signed in 1811, by Matthew Murry in conjunction with 
John Blenkensop, both of England, the joint production 
resulting in the first really practical and serviceable loco- 
motive in its time. 

The problem of the period was adhesion of the wheels 
to the rails and the construction of the “Blenkensop”’ 
with its cog wheel turned by the engine and working 
into the tooth rail, was to solve it. And it did to a cer- 
tain extent for the “Blenkensop” was enabled to ascend 
acclivities which the Trevithick engine for the want of 





Trevithick was final, as it never again FIGURE 12. “CATCH ME IF YOU CAN,” FIRST LOCOMOTIVE IN LONDON, TREVITHICK, 1808 


reappeared, but the geared construction continued to be 
used for many years, Ross Winans having made geared 
locomotives as late as 1844. 

It will be observed that the exhaust of this engine is 
discharged into the stack, and it is claimed by Trevith- 
ick’s descendants that he understood the value of this de- 
vice as a means of increasing the draft. Whether or not 
that is so, the value of the arrangement seems to have 
been lost sight of by future constructors. By tracing the 
arrangement of the pipes and their connection with the 
pump and boiler, it will be seen also that this engine was 
fitted with a feed-water heater. 





adhesion, could not. The tooth or rack rail was only laid 
on one side of road, the other being the common rail. 
Several of these engines were built and put in operation 
at the Middleton Colliery Tramway near Leeds, Eng- 
land, and were thus the first to be put to actual commer- 
cial use. 

The cog wheels used varied in size according to the re- 
quirements of the velocity desired. Murry made one im- 
portant advance in this engine as he introduced two 
double-acting steam cylinders, connected to cranks which 
were made to work at right angles, an arrangement sub- 
sequently found a very valuable essential in locomotive 
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construction. The “Blenkensop” weighed about five tons 
and hauled an aggregate of ninety odd tons on the level 
at the rate of three and one-half miles an hour, and five 
tons up a grade of one to fifteen. 

In spite of Trevithick’s demonstration there was a 
great amount of skepticism regarding the sufficiency of 
the adhesion of the wheels to the rails for purpose of 
haulage. With a view of overcoming this want of ad- 
hesion, a locomotive (Figure 14) was designed and con- 
structed in 1813 by William Brunton, of England, and 


FIGURE 13. ““BLENKENSOP,”’ FIRST REALLY PRACTICAL LOCOMOTIVE, MURRAY & BLENKENSOP, 1811 


called the “Mechanical Traveler” or “Horse Leg Loco- 
motive.” 

This was the first constructed for practical operation 
without rack and pinion, the principle being the pushing 
from the rear, the cars, as a matter of course, going 
ahead instead of following the locomotive. In a letter 
left by the patentee, he says: “The boiler was of 
wrought iron five inches by three inches, the 
step twenty-six inches long, the piston rod hay- 
ing a stroke of twenty-four inches, and _ the 
total engine weighed 4,500 pounds. Being placed 
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upon the railway, I found that it required power 
to the extent of forty-eight pounds to move 
the machine at the rate of two and _ one-half 
miles an hour.” The boiler was cylindrical with 
a tube passing through it to contain the fuel. 
The cylinder was placed on one side of the 
boiler, the piston rod _ projected out behind 
horizontally and was attached to the leg and 
to the reciprocating lever. At the lower extrem- 
ity of each leg, feet were attached. 

The legs or propellers imitated the 
legs of a man or the forelegs of a horse 
and great care was taken that they be so 
constructed as to prevent their injuring 
the road and at the same time obtain a 
firm footing. They were made broad 
and with short spikes to lay hold of the 
ground so that no jerks should occur at 
the return of the stroke. 

Few of the essentials of the locomo- 
tive have caused more dispute or argu- 
ment than the actual realization of the 
principles of the adhesion to the smooth 
rails and smooth wheels. The designs 
of about all the pioneers lay claim to it, 
but the facts appear very clearly that the 
first experiments made with the express 
object of demonstrating the principle 
were those of William Hedley of Eng- 
land. He first endeavored to ascertain 
whether the ordinary adhesion of the 
wheels of an engine upon smooth rails 
would be sufficient to insure the useful 
application of the whole of the steam 
tractive force. 

To establish this, Hedley, in 1812, built 
a rough car (Figure 15), being little 
more than a frame upon four wheels, 
with a series of cog-wheels and attach- 
ments, so that propulsion could be made 
by manual power. This car was loaded 
with heavy pieces of iron and coupled to 
several loaded coal wagons. By - re- 
peated experiments, varying the weight 
upon the car and the load hauled, Hed- 
ley ascertained the proportion of weight 
required for adhesion to that of the loads drawn. It was 
thus conclusively demonstrated that the weight of the 
locomotive would be ample to afford the pulling power 
necessary for the propulsion of coal trains such as it was 
proposed to haul. 

The original model of this machine is still preserved in 
the South Kensington Museum, and from the full-size re- 
production shown was constructed. 

Following his demonstration by means of this method, 
Hedley proceeded to construct the “Puffing Billy” in 
1813, the original of which is now in the South Kensing- 
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ton Museum. This is the oldest actual locomotive now 
in existence, arid of it the model on exhibition at St. 
Louis (Figure 16) is a reproduction. Comparing this en- 
gine with Trevithick’s elegant 1808 model, it certainly 
seems a long step backward as regards simplicity, but 
there was method behind it all. 

The “Blenkensop” had a shaft for each cylinder with 
two cranks to each shaft, and a geared connection be 
tween the shafts to preserve the right-angle relation, but 
the “Puffing Billy’’ had but one crank-shaft, of which 
each cylinder drove one end. This is the essential prin- 
ciple of the modern locomotive which, 
though in disguised form, is thus begin- 
The “Puffing Billy” 
retained the plug-rod valve gear. In 


ning to show itself. 


connection with the testing machine it 
represents the beginning of true engi- 
neering in locomotive construction. 
Hedley could tell beforehand what load 
his engine would haul, and he could de- 
sign an engine to haul a given load. It 
it not probable, however, that he could 
predict the speed. 

The “Puffing Billy” 


iron boiler with a return flue, the chim- 


had a wrought 


ney being placed at the same end as the 
fire door. Two vertical cylinders are 
employed, the piston rods being con- 
nected to beams vibrating in the center 
and at each end, an arrangement know 
as the “grasshopper.” There are four 
wheels of equal diameter, to which the 
motion of the pistons is transmitted by 
tooth gearing. The wheels of the origi- 
nal old engine, as it stands today, are 
flanged, but the set first used were with- 
out flanges, the track of the Wylam 
Colliery road upon which it ran, having 
at the time an outer flange to hold the 
engine in place. 

Mr. Blackett, who owned the Wylam 
the for all of 


Hedley’s experiments and construction, 


road, furnished means 
and was the most progressive railroad 
proprietor of his day. 


It is interesting to note that Hedley’s 


3 A FIGURE 14. 
genius has been carried down to the 
present day. A grand-nephew of his, Mr. Frank Hedley, 


He 
at present is general manager of the Interborough Rapid 
Transit Company of New York City and has the direct 
management of the Subway and the Manhattan Elevated 


is one of our most prominent electric railway men. 


roads. His inheritance of his ancestor’s inventive genius is 
shown in several inventions, prominent among which is 
the Hedley truck, used on many electric railways and first 
installed on the Northwestern Elevated Railroad in Chi- 
cago when Mr. Hedley was its general superintendent. 
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The next engine in chronological order, at least as far 
as shown by this exhibition, is the “Blucher” (Figure 
17), which was George Stephenson’s first and which 
dates from 1814. Here again we see the two cylinders 
with cranks arranged to give a right-angle effect, but the 
arrangement is a distinct retrogression from that of the 
“Puffing Billy.” 
gearing both to the driving shafts and to one another, so 


The two crank-shafts are connected by 


that the right-angle adjustment is permanent, the ar- 
rangement being essentially that of the “Blenkensop” 
but with the crank-shafts geared to smooth-faced driving 


OR ‘‘HORSE LOCOMOTIVE "’ BRUNTON, 18! |! 


wheels instead of to a cog wheel. In another respect the 
“Blucher” was, however, a distinct advance, in so far, at 
least as the exhibition showed, as it was the first locomo- 
tive to use the eccentric as a means of driving the valve. 
There is but one eccentric for each cylinder, and the 
method for reversing the engine is not,obvious. For this 
purpose the eccentric may have been loose upon the sha:. 
between lugs which limited the motion in each direction. 
The action of the pressure up the pistons of the traveling 


wheels by the cog wheels produced great noise and in 
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been imported to France for the St. Et- 
tienne Railway, of which he was the en- 
gineer. Both had _ single-flue boilers. 
Finding the draft defective, Seguin ap- 
plied a fan to increase it, using the ten- 
der for the apparatus and connecting 
with the furnace by flexible hose or air 
tubes. It was shown by Seguin that the 
evaporating power of the boiler was 
largely increased by the tubular princi- 
ple through the small tubes passing over 
the fire-box to the chimney, and this 
demonstration advanced the develop- 
ment of the locomotive to a very im- 
portant extent. 

William Howard, of Baltimore, Md., in 
1829, took out the first patent for a steam 
locomotive in America, and although his 
engine was never constructed, its design 
is of considerable historical interest. 
The full-size working reproduction 
(Figure 19), made from drawings and 
specifications in the Franklin Institute 


FIGURE 15. THE HEDLEY MODEL, 1812 


some parts of the stroke considerable 
jerks, and this became greater as the 
teeth became more worn. 

The engine is recorded as having a 
haulage of thirty tons at the rate of four 
miles an hour. The cranks were made 
to work at right angles and the pistons 
each ‘made two double strokes for each 
revolution of the driving wheels. 

Marc Seguin, of Paris, in 1828-9, in- 
troduced the multi-tubular boiler, using a 
locomotive (Figure 18) made by Ste- 
phenson. Previous to that time the loco- 
motive boiler was practically confined to 
the cylindrical, having one tube travers- 
ing it lengthwise, and called the “Cor- 
nish,” as it Was supposed to have been in- 
troduced in Cornwall, England. 

It is now conceded, however, that 
Oliver Evans, of Philadelphia, originated 
the single-flue or so-called “Cornish” 
boiler, he having had such in use under 
his patent as far back as 1786. Evans 
also introduced what was subsequently 
widely known as the “Lancashire” or 
double-flue boiler, containing two longi- 
tudinal tubes. 

In 1791, Nathan Reed, of Salem, 
Mass., obtained his patent for what is 
acknowledged was the earliest multi-tub- 
ular boiler. The Seguin patent in 
France came thirty-seven years later, the 
Booth patent two years after the Seguin. 

Seguin, in point of fact, changed two 


of Stephenson's locomotives which had FIGURE 15. “PUFFING BILLY,” OLDEST ACTUAL LOCOMOTIVE IN EXISTENCE, HEDLEY, 1813 
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FIGURE 17. ‘“BLUCHER,’ 





Journal shows what it would have been 
had the plans of the inventor been car- 
ried out. 

William Howard was a civil engineer 
on the surveying corps that ran the 
original lines of the Baltimore & Ohio 
Railroad, and it was this connection 
which undoubtedly led him to design 
and patent what was designated as the 
“American Improved Locomotive Car- 
riage.” 

In his specifications he states that “To 
render the locomotive engine or car- 
riage capable of traveling on a curved 
road, without a much greater friction 
than is encountered by it when moving 
on a straight road, two things are neces- 
sary; first, that the axles be capable of 
adapting themselves to the curved road, 
so that a perpendicular plane thrown 
through the center of the axle will be 
normal to the curve. Second, that the 


FIGURE 18. 
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FIRST LOCOMOTIVE DESIGNED AND CONSTRUCTED BY GEORGESSTEPHENSON, 
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wheel moving on the outer rail, or 
larger circle, shall be capable of moving 
faster than the opposite one, without de- 
rangement of the machinery.” 

His method of accomplishing these two 
ends is shown by the construction of the 
reproduction. “To preserve a uniform- 
ity of motion” he explains, “a balance 
beam, supported from the boiler bed, is 
connected with a shackle bar to each 
piston rod, so as to allow of its vertical 
motion, and at the same time the hori- 
zontal motion occasioned by, an altera- 
tion of the direction of the wheels. The 
engine, notwithstanding the altered ve- 
locity of the wheels, still performs its 
motion with regularity, no change ever 
taking place in the velocity of the 
ratchet wheel.” 

As Hedley was the first to make a 
practical demonstration with the avowed 
purpose of showing the adhesion of 
smooth wheels to smooth rails, so Tim- 
othy Hackworth, of England, was the 
first to determine the blast pipe as an es- 
sential. 

The “Royal George,” a six-wheel en- 
gine built by Hackworth in 1827, in addi- 
tion to the blast pipe, had a cistern into 
which a portion of the exhaust steam 
could be turned to heat the feed water. It 
had short-stroke force pumps, worked by 
eccentrics, adjustable springs instead of 





i8i4 





“SEQUIN,” FIRST LOCOMOTIVE WITH MULTITUBULAR BOILER, SEQUIN, 1828-29 
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weights upon the safety valves, and a single-lever re- 
versing gear; these features being first introduced by 
Hackworth. 

A reproduction of the “Royal George” was not shown 
The “Sans Pareil” (Figure 
20), a four-wheel locomotive, built on the same lines by 
Hackworth in 1829, was exhibited. This engine partici- 
pated in what was known as the Liverpool and Man- 
Railway Locomotive Contest. The exhaust 
steam from the cylinders of the “Sans Pareil’’ was sent 


on account of an accident. 


chester 


through pipes into a single contracted nozzle or blast 


FIGURE 19. ‘‘HOWARD,’ 


pipe, thrown upward in the center of the chimney, and 
at the trial proved beyond the requirements. The engine 
had only commenced running, however, when one of the 
cylinders cracked, due to a defect in the metal. Its final 
break-down was not attributable to any defect of the 
principle of the machine, and it was highly thought of 
by many of those regarded as competent to judge. 

The “Novelty” (Figure 21), designed and constructed 
by Braithewaite and Ericcson, of England, in 1829, also 
participated in the Liverpool and Manchester compe- 
tition. Ericsson, whose fame subsequently became world 


wide, was its principal designer. From its light and 





FIRST LOCOMOTIVE PATENTED IN AMERICA, HOWARD, 1829 
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more or less symmetrical build this engine was unques- 
tionably the popular competitor in the famous trial. It 
was a four-wheel tank engine, the first of the type, and 
carried its supply of fuel and water upon its own frame. 
The boiler comprised an upright cylindrical vessel and 
a horizontal barrel fifteen inches in diameter and about 
twenty feet long. The upright vessel enclosed a fire-box 
surrounded by water and with a fire grate eighteen 
inches in diameter. The ash pit was air tight, the fire 
being forced by air from a bellows worked by the engine. 
Coke was fed upon the grate from an air-tight. hopper, 
descending in the center of the upright 
fire-box. The exhaust steam was turned 
into the open air. The cylinders were 
placed perpendicularly, with the cross- 
heads working two bell cranks, which 
were connected by rods to the main axle 
of the carriage. 

The “Novelty” weighed hardly more 
than one-half as much as the “Rocket” 
or the “Sans Pareil.” The appearance 
of the “Novelty” was very much in its 
favor, the machinery being so ingeni- 
ously contrived as to be out of sight, 
while the whole form was so compact 
as to be in strong contrast to all other 
locomotives seen up to that time. Like 
the latter, however, the machinery 
proved defective. In the first trial of 
the “Novelty” no load was attached, and 
it is stated to have darted off at a ve- 
locity of twenty-eight miles an hour, and 
that a mile was performed in the space 
of one minute and fifty-three seconds. 
Such an unexpected and extraordinary 
velocity seemed to promise ultimate suc- 
cess in obtaining the prize, but the final 
result proved otherwise through the ma- 
chinery getting out of order. 


The winner of the Liverpool and 


Manchester prize was the “Rocket” 
(Figure 22), designed and built by 
George Stephenson, of England, in 


1829. The original locomotive, as 
remodeled shortly after the trial, is pre- 
served in the South Kensington Museum, 
London. The “Rocket” gave George Stephenson a fame 
reached by no other man in railway circles of his time. 
In the construction Stephenson had the advantage of 
being at the head of practically the only locomotive works 
in the world. He had built more locomotives than ali 
others in the world put together. 

In conjunction with Booth, the secretary of the Liver- 
pool and Manchester Railway, he had just prior to the 
trial made radical changes in the construction of the 
boiler, and for his part in the improvements, Booth was 
awarded one-half of the prize. Through superior con- 
struction and the introduction of the multi-tubular 
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boiler, the “Rocket” was undoubtedly the best locomotive 
of its period, and its success forever settled the question 
of steam as against horse power on railroads. The 
“Rocket” will always remain historically the most fam- 
ous locomotive in the world. 

With a supply of water in the boiler, the “Rocket” 
weighed a little over five tons. ; 

The length of track upon which the trial took place was 
one and one-half miles only, it being a level section at 
Rainhill, near Liverpool At each end of the line a 
further distance of a quarter of a mile 
was allowed for getting the engine up to 
full speed and for coming to a stop. 
Each engine had to traverse the distance 
forty times, the observations of the speed 
being confined to the distance between 
the mile and half-mile posts. The 
“Rocket” throughout easily excelled its 
competitors, the machine standing the 
strain put upon it without difficulty, the 
engine being ready at all times for such 
tests as it was subjected to. 

This reproduction stood upon rails 
that constituted a part of the original 
track upon which the historical trial 
took place. Stone blocks formed the 
supports for the rails, which were in 
lengths of fifteen feet, subdivided into 
bearing lengths three feet apart and sup- 
ported at such intervals by stones. The 
rails weighed thirty-five pounds to the 
yard. 

The first locomotive seen in America 
was the “Stourbridge Lion” (Figure 23), 
which was designed and constructed by 
Koster & Rostrick in England, and 
reached New York in a sailing vessel in 
1829. 

The “Lion” was purchased by Horatio 
Allen for the Carbondale Road, at Hones- 
dale, Pa., practically a tramway used for 
transporting the output of the mines to 
the Delaware & Hudson Canal Com- 
pany’s boats. The rails were of hemlock 
timber 6 inches wide by 12 inches deep, 
keyed or wedged into gains cut in cross 
ties of hemlock timber, placed ten feet apart, with a flat 
bar of iron fastened by screws upon the top of the rail. 

The “Lion” weighed something over five tons and the 
construction of the rails was wholly inadequate to per- 
mit of the operation of such power; nevertheless, Ho- 
ratio Allen, with no ordinary courage, fired up the en- 
gine after it had with great difficulty been hoisted to the 
track, and, acting as engineer, ran it a short distance up 
and down the track. It was thus the first actual locomo- 
tive to move upon rails on the American continent. It 
was subsequently moved from the track and left standing 
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by the side of the road until finally dismantled. and the 
boiler made to do stationary service at Carbondale. 
Early in 1829, before the first locomotive imported to 
the United States, the “Stourbridge Lion,” had reached 
its destination, and before a locomotive had ever been 
in America, Peter Cooper, of New York, with character- 
istic American pluck and independence, determined to 
prove the locomotive practicable on American lines, not- 
withstanding the curvatures of track necessary in a 
country compelling the surmounting of difficulties in the 





FIGURE 20. “SANS PAREIL,”’ FIRST LOCOMOTIVE WITH STEAM BLAST, HACKWORTH, 1829 


way of elevations and the following of streams. Mr. 
Cooper made his preliminary experiments on the B. & O. 
R. R., just beyond the limits of Baltimore, and not being 
satisfied with the result, he planned to very materially 
change his plan of construction. 

A year later the “Tom Thumb” (Figure 24), as the re- 
modeled locomotive was named, was completed at the 
shop of George W. Johnson, in Baltimore, and placed 
upon the B. & O. tracks, then extending to Ellicott City, 
a distance of thirteen miles. 

A crude open car was attached to the little engine and 
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filled with the officers and directors of the Baltimore & 
Ohio Railroad Company and others to the number of 
forty, and thus the first railroad train on the American 
Continent, propelled by steam, started upon its trial trip. 
The date was August 28, 1830, and the thirteen miles to 
Ellicott City, as stated by Mr. Cooper himself in an auto- 
graph letter, was covered in an hour and twelve min- 
utes, the ascending grade being eighteen feet to the mile. 
The return trip was made in fifty-seven minutes. 

As Stephenson’s “Rocket” ended the controversy in 
England as regarded the use of steam power on railways, 


FIGURE 21. 


so Cooper’s “Tom Thumb” settled the equally momentous 
question in America. 

Figure 25 shows the “George W. Johnson,” the pio- 
neer of the walking-beam type, built in Baltimore in 
1830. The “Johnson” was a complete engine in the B. 
& O. locomotive trials and was the first locomotive in the 
world with a double fire-box. 

Cooper’s engine was completed in George W. John- 
son’s shop in Baltimore, and it is beyond question that 
the suggestions made to Mr. Cooper by Mr. Johnson 
and James Mulholland, a workman in the latter’s shop, 
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in the remodeling of the “Tom Thumb” were of vital 
effect in contributing to the triumph of that little engine. 

The “Best Friend” (Figure 26), designed and con- 
structed by E. L. Miller, at the West Point Foundry, 
New York, in 1830, was the first locomotive built for 
actual service in America. The reproduction exhibited 
was built from drawings and descriptions left by David 
Mathews, foreman of the hands fitting up the locomotive 
at the shops where it was constructed. 

The “Best Friend” was subjected to experimental trials 
in November of 1830, but defects being found in the work, 

it was not until the middle of December 
that a full test was made. 

The result, as officially stated by the 
President of the South Carolina Rail- 
road Company, for whom it was built, 
was the showing of double the force 
and efficiency contracted for, a speed of 
sixteen to twenty-one miles being dem- 
onstrated with load attached, and thirty 
to thirty-five miles an hour without load. 

The locomotive, after nearly a year’s 
service, exploded in the summer of 1831 
through the carelessness of the colored 
fireman. It was shortly afterward re- 
built and named the “Phoenix.” 

Figure 27 shows the “Mercury,” de- 
signed and constructed by George 
Stephenson of England, and represents 
the highest development of the “Planet” 
type, which became the standard of the 
distinctive English locomotive. In the 
“Planet,” George Stephenson set the 
standard for the English four-wheel, and 
_practicaliy reached the zenith of his own 
influence upon locomotive construction. 
His son Robert, whose fame was second 
only to that of the father, had much to 
do later with the development of the 
locomotive. 

The “Planet” was a striking improve- 
ment upon all of Stephenson’s previous 
engines. The cylinders were placed in- 
side and under the smoke box, the driv- 
ing wheels were at the trailing end, and 
a double crank axle was employed. The 
bar frame was abandoned and an oak 

frame substituted, plated on both sides with iron, the 
framing and axle box being both outside of the 
wheels. 

The “Planet” was complete as a locomotive, having its 
furnace, boiler, chimney, blast pipe, a pair of high-pres- 
sure steam engines, and feed pumps; all mounted upon 
springs upon the same frame, the production of steam and 
its admission to the cylinders being undez complete con- 
trol. 


(Continued in the next issue.) 
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SALT RIVER IMMEDIATELY BELOW THE DAM SITE 


ON THE ROAD TO TONTO, 

Bang! 

‘“There he goes!’’ 

Bang! Bang! 

‘There he comes! ’’ 

Bang! Bang! Bang! 

“T got ’im! I got ’im!”’ 

‘*VYah! an yu nearly got me, too,’’ another voice 
chimes in and then continues with an accent of vindica- 
tive personal grievance—‘' Now, of all th’ pizen fools 
thet wuz ever let loose in this here suffern’ country of 
Arizony yu ’er certn’ly th’ double cinched limit.’’ 

A broad shaft of moonlight wedged itself between the 
cottonwood trees that fringed the river bank and six 
feet of angular humanity, bedecked in flaming scarlet 
underwear, slowly rose from the ground and stood clearly 
outlined with a diabolical suggestiveness. 

‘**Look at ol’ Ajax defyn’ th’ lightnin’ 

The man in red grimly flung a boot at the roll of 
blankets from which the last voice emanated and 
solemnly waving one long arm again delivered himself. 

‘*T’m agoin’ to tell Looey C., him bein’ th’ boss, sez 
I—I kaint skin mules all day an’ layin’ down here, 
peaceful an’ tired like, meanin’ no harm to nobody, an’ 
hev some rawhide quirt with a popgun a shootin’ me up 
every night fer a target.”’ 


? 


His_voice rose a tone in pitch. 

‘*Sez I, every time one o’ these here bloomin’ galoots 
sees a shadder on th’ rocks he jes’ naterally lets loose 
permiscus like—what? Hyderfoby skunks, sez he—now 
what d’ye think o’ thet? Its my humble opinyun thet 
this little ol’ Gov’ment ’sted o’ surveyin’ fer roads ’n 
canals ’n dam sites hed damsite better be stakin’ out a 
claim fer a bug-house, ’n this here camp kin furnish a 
gosh-a’ mighty good start fer th’ institooshun—why, yu! 
why, yu!—”’ 

His vocabulary failed and the writer pulled his head 
out of the sand, where, like the ostrich, he had hidden 
it for safety from the sudden fusillade of shots, in time 
to see the long man, still grumbling, slide himself into 
his blankets—and peace again reigned in Mormon Flat. 

We were a party of Government men—engineers, 
transit men, plane table men, rod and chain men, and 
the omnipresent packers—working on various sections 
of the great Tonto Basin project, Reclamation Service, 
U.S.G.S. A number of the engineers were new, just 
out from the East, filled to the brim with stories of the 
dangers of Arizona life, and every new arrival was 
quietly taken to one side by some one of the older hands 
and especially warned against ‘‘hydrophobia’”’ skunks. 

**Tt would not be so bad,’’ the story usually ran, ‘‘if 
you could see them, or in the day time, but they have a 
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habit of wandering at night, and they are mad and 
vicious, and they crawl on you while you sleep. Their 
favorite trick is biting the nose; and, my boy, if one of 
‘em ever gets you it’s all off—you for Chicago and the 
Pasteur; even the treatment only last seven years; you'll 
go mad sooner or later—of course, I don’t want to 
worry you, but it’s just as well to be careful.’’ 

And the kindly informant would wander away with a 
solemn, worried face, leaving the new recruit in a state 
bordering on collapse. The consequences were that 
every last one of the new men would bunk down with 
apprehension filling his soul and lay awake half the 
night nervously fingering his six-shooter and ‘“‘seeing 
things,’’ and if he dozed off for a brief spell he generally 
awoke with a jump, and a ‘‘shadder’’ on the rocks 
would evolve itself into a skunk to his sleepy eyes and he 
would open up regardless. Weall voted, time and again, 
that we would take chances with a skunk rather than a 
scared, half awake man ‘‘turnin’ loose permiscus like.’’ 
__Add to this a few choice tales, told around the camp 
fire, of rattlesnakes seeking the warmth of the body and 


' coiling on your chest at night, centipedes and tarantulas 


crawling up your trousers, and the finishing touch was 
the story of the man that lay down one night and 
neglected to cover up his head, and a Gila monster 
fastened his curved tooth in his right ear and it could 
not be pried loose, so they had to cut off the ear with a 
hunting knife. Truly the first ten days or so in the hills 
were a veritable nightmare to the new man. 

The Tonto Basin project was one of the great engineer- 
ing plans born through the Reclamation Act for the 
reclaiming of the arid lands; the lands which require but 
the touch of water to transform them from barren deserts 
into fertile, productive fields, yielding phenomenal crops. 

The Upper Salt River curves its way for twenty-five 
miles through a flat, monotonous country, and then 
suddenly cuts into great sand hills for a distance of five 
or six miles, then breaks into the Tonto Basin, where it 
is joined by Tonto Creek, and broadening for a space it 
is quickly narrowed down through the gateway of solid 
red rock—the Tonto dam site. From there on, until it 
sweeps down into the Salt River Valley, its way for 
forty miles is through the gorges and canyons, the 
almost impenetrable fastnesses of the wild hills. 

A. P. Davis, supervising engineer, now assistant chief 
engineer, U. S. G. S., had located the dam site, estab- 
lished a headquarters camp at Livingston, twenty miles 
above Tonto on the Upper Salt River, and a smaller 
engineers camp at the dam site, and Louis C. Hill, 
affectionately called ‘' Looey C.’’ by the packers, was 
placed in charge of the work of surveying and planning 
the enormous undertaking. Mr. Hill has since been 
appointed a supervising engineer, with entire charge of 
the district. 

But now arcse a question. There was a road from 
Tonto (now known as Roosevelt) to Globe, A. T., about 
forty miles, and all the Government supplies came from 
that point. 
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APACHE MOTHER 


The good people of Phcenix, Mesa, Tempe—in fact 
the entire Salt River Valley—began to ‘‘sit up and take 
notice.’’ There was thousands of dollars every month 
going to Globe—and by what right did Globe put its 
finger into a Salt River Valley pie? This dam was for 
the benefit of the Salt River Valley, and Salt River Val- 
ley had agreed to pay for it—in time. If there was any 
loose Government change floating around they could not 
see why they should not have it. 

The Government saw the point, and W A. Farish— 
‘‘Ad’’ for short—was given a crew and simply instructed 
to survey a road from Gold Fields to Fish Creek Hill. 
The road was to be eight to ten feet cross section, allow- 
ing on curves for a six-horse team to pull, and must not 
carry over a six percent. grade. Sounds easy, does it 
not? 

‘‘Ad”’ Farish, assistant engineer, U. S. G. S., was one 
of the odd characters so often met with in Arizona. A 
splendid engineer, he combined with his thorough 
knowledge of civil engineering a persistent determination, 
a rugged physique, and the vernacular and wild riding 
proclivities of the cowboy. 

‘**Bill’’ Bird, our head packer, once remarked: 

“*T bet yu, yu tell ‘Ad’ Farish to run a road straight 
thru h——1, an’ he might get scorched up sum, but he’d 
get there er bust.’’ 

And it needed just such a man for the work in hand. 

The writer, locating the telephone line, rode fifteen 
miles into the hills one day and suddenly came upon 
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Farish, all alone, sitting on a rock, smoking a pipe and 
serenely contemplating a gorge that seemingly had no 
bottom, while on each side rose broken peaks of jagged 
granite. 

‘*Hello, ‘Ad,’ how is your boulevard coming ?’’ 

Still thoughtfully sizing up the scenery ard deliber- 
ately knocking his pipe against a boulder ‘“‘Ad’”’ stood 


up. 


“Do you know how much powder is made in this 


country ?’’ 

**T do not—why?”’ 

‘*Cos I’m going to see Mr. Hill and tell him to tele- 
graph Washington to hev th’ production jest doubled, 
fer I’m goin’ to blow this little ol’ hill over into the next 
county.”’ 

*‘Dad’’ Pendleton, poor old ‘‘Dad,’’ gone to his 
reward now, was given the road work from Tonto to 
Fish Creek Hill. Pendleton was another Arizona 
engineer who did not ‘‘cotton much’”’ to the new breed 
of college engineers. 

“These here fellers,’’ he used to say, ‘‘cum out here- 
abouts with all ther’ new fangled notions an’ instru- 
ments, an’ they talk geomtry, aljibra ’n sich, an’ they 
run up the side of a hill an’ stick a flag, an’ they hike 
‘round all day squintin’ at thet flag an figgerin’ where 
the flag would hev been ef they had’nt been so all-fired 
smart as to put it where it was; but yu see they don’t 
build no roads. Yu give me a pocket compass an’ level 
and nuff cigerettes an’ thets all I need fer road buildin’.” 


a 


“a” GOOD INDIAN” 
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And “Dad’’ made good. Just how no one could 
figure out, but when they came to try out his work no 
one could better it. 

We were moving our telephone camp one day and we 
came to the top of Fish Creek Hill. Of course the mules 
broke the trail on the rim of the hill and scattered in 
seventeen different directions. A Government mule at 
times attains the classic in pure cussedness. The pack- 
ers cut in and cut out, and, incidentally, swore them- 
selves hoarse, aud it took just one hour and a half to 
head those animals into Fish Creek trail. Once started 
they would go steadily on to the bottom, and we all sat 
down to breathe a bit. 

‘*Better cum over an’ hev a bite to eat. We’re 
camped right over yonder.”’ 

We gladly accepted the invitation, and we found that 
it was one of Farish’s men. Farish was camped literally 
on the edge of the hill, and, taking the writer by the 
arm he pointed down, way down, to some white specks 
in the gorge below. It was ‘*Dad’’ Pendleton’s camp. 





FISH CREEK TRAIL 


““*Dad’s’ down there an’ I’m up here. He’s waitin’ 
fer me to cum down an’ I’m waitin’ fer him to cum up— 
an’ its a h——1 of a proposition."’ 

And it seemed all of that. Fish Creek Hill might 
rightfully be called the jumping off place on the trail to 
Tonto. We might get the telephone line over, but a 
road, and of six per cent. grade—never. 

But they got it, and today it is a triumph of road 
engineering—one of the show roads of the world. 

Four construction gangs were put on the work and 
they literally blasted their way through the hills inch by 
inch. 

The Government put on some two hundred Apache 
Indians, under Rube Harpham as foreman, and they 
made good laborers as long as they could be kept from 
‘‘fire-water.’’ So great is their liking for liquor that the 
commissary was obliged to cut off the corn rations as 
they would distil a most murderous form of drink ‘from 
it, and the immediate effect was a war dance, and a 
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drunken Apache war dance is not a good thing fora 
white man to look upon. The writer witnessed just one 
—it was sufficient. We, Harpham and the writer, came 
out of the hills some hours later when the braves were 
sleeping off the potent fumes of the liquor. The illus- 
tration shows the only ‘‘ good Indian’’ out of the 300 in 
camp. The other picture shows the mother of this 
‘*good Indian.’’ 

At the dam site a miniature electric light plant had 
been installed in a tent, a small upright boiler and engine 
belted to a ten-kilowatt generator, and electric lights 
were wired to the engineers’ tents, so that with these 
and telephone connection with Phoenix and Globe we 
began to feel somewhat civilized. 

The boys chipped in and bought a big graphophone, 
with some fifty records, and every Saturday night the 
camps were all called up, the graphophone placed on a 
high box in the headquarters tent, and the horn fitted 
close to the telephone transmitter, and a concert rendered 
over that eighty-six miles of line. To those lonely, 
weary chaps in the hill camps it sounded better than a 
grand opera, and it served to relieve their isolation. 
Only once did they kick, and that was when Yum, our 
Chinese cook, received twenty records from Chinatown, 
San Francisco, and insisted on giving them the entire 
program. 

The road was finished, the telephone line completed, 
aud civilization was making its influence felt in Tonto 
Basin. Board floors were put in the tents, and, as one 
disgusted cow puncher put it— 

‘Ver gettin’ so danged e-fem-i-nate thet purty soon a 
feller ’1l hev to cum ’t chuck with a biled shirt on.”’ 

The writer is indebted to Walter Lubkins, official 
photographer U. S. G.S., for the illustrations—and even 
he had his troubles, for we have seen him on the back of 
a “bucking ’”’ broncho, wildly trying to hold his camera 
and save a box of precious plates from ruin. 

Where the Apache Indians picked the dim trail across 
the hills, where Crook and his boys vainly sought 
Geronimo and his braves and died from thirst, hunger 
and exposure, where the shriek of the mountain lion, 
the hoot of the owl and the vicious rattle of the serpent 
but serve to intensify this land’s loneliness a: d isolation, 
here the engineers of the U. S. G. S. have blazed the 
way for civilization, here you can now roll along in a 
stage coach, idling, wondering and vaguely feeling that 
there may be things you cannot yet understand ‘‘On the 
Road to Tonto.”’ 

It was a wild life and a hard life, yet memory must 
ever linger with a touch of regret for those old days in 
the Arizona hills, those old companions, rough in speech 
and dress but staunch in their friendships and tender as 
children to their friends, and if by fate you should ever 
be ‘let loose in this here suffern’ country of Arizony,’’ 
extend to these men the right hand of fellowship—you 
will find them one and all ‘‘ good men and true.”’ 


— Geo. Bond Ellison. 
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ALTERNATING CURRENT LABORATORY TESTING. 
BY GEORGE H. ROWE. 


PART III—CONTINUED. 


EXCITING CURRENT. 


The exciting current being composed of an energy 
component, and a quadrature or wattless magnetizing 
component will vary with the core loss and with the de- 
sign of the magnetic circuit of the transformer. It will 
commonly be between 1 and 5 per cent. of normal 
full load current. The power factor of a transformer on 
open secondary will evidently be the ratio of the energy 
component to the total ex- 
citing current. Hence if 
the magnetizing component 
is large as in transformers 
of the hedgehog type with 
open magnetic circuit, the 
power factor will be low 
especially for light loads 
since the total exciting cur- 
rentis large. In reactance 
coils for balancing negative 
reactance, the magnetizing 
component is purposely made large by the introduction 
of a magnetic air gap, this power factor being varied by 
variation of the width or length of the gap. The core 
losses and exciting current for different impressed voltages 
may be plotted as in Figure 73. 





LOAD LOSSES. 


If the /R losses in primary and secondary coils are 
calculated they will be found to differ from those 
observed by a wattmeter connected as in Figure 64. The 
difference is due to ‘‘load losses,”’ 
or eddy current losses in the copper 
and iron inthetransformer. Asin 
alternators, the ‘‘load losses’’ are 
due to increased leakage under 
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EFFICIENCY AND LOSSES. 


The losses may be collected and plotted together as 
ordinates with the output of the transformer in fractions 
of full load as abscissae. The efficiency is obtained by 
dividing the secondary output by the secondary output 
plus the total losses in the transformer. These results 
may be conveniently plotted as in Figure 74. 

The all day efficiency is based on the assumption that 
the transformer operates five hours on full load and 
nineteen hours on no useful load. It may be expressed 
on the following equation: 

5 X full load output 
All day efficiency—=-——-_—— —__ —~ 
5 X full load output + 5 x full load 
losses + 19 X core loss 

It will be seen that the small /*2 loss due to the ex- 
citing current for nineteen hours is neglected. Unless 
the transformer has an unusually large exciting current 
this loss is very small. 





POLARITY TEST. 


2) Saepucreg 


When current enters the primary at 
A, Figure 75, in the direction shown, it 
will commonly be found that current will 
flow from # in the secondary in the same 


direction. The leads may, however, 
cross inside the case. When the secon- 


daries of two transformers of the same 
voltage but of dissimilar design are to 
be operated in parallel, a polarity test 
becomes necessary. This may be done 
by connecting B & D together and applying a small 
electromotive force to the primary terminals 4D. Ifthe 
voltage measured between A and C exceeds that between 
A and D, the terminal A is of similar polarity to 4; if 
it is less, then A has a polarity similar to J. Another 
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FIGURE 75 
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former, the ‘‘load losses’ being 

commonly neglected. The difference between the watt- 
meter readings and the /*R readings in primary and 
secondary should be small in a well designed and well 
laminated transformer. 





method consists in placing the two secondaries togethe 
through a fuse wire of less carrying capacity than the 
secondary of the transformer. If the fuse burns the 
secondaries are in series. 
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REGULATION. 


The regulation of a transformer is the ratio of the rise 
in electromotive force of the primary from no load to 
full load, while the secondary electrmotive force re- 
mains constant, to the full load primary electromotive 

force. . Or, it is the ratio of the drop in 

. secondary voltage from no load to full load, 
the primary voltage remaining constant, to 

, the secondary full load voltage. By the 
term regulation is meant also the regulation 

* on non-inductive load unless otherwise 
specified. Regulation may be directly 
measured by connecting as in Figure 76. 

FIGURE 76 Maintain constant electromotive force at 
the primary P as indicated by the voltmeter 
V,. Observe the voltage at the secondary terminal by 
means of the voltmeter l,. 

Then the percentage of regulation will be 

reading at full load x 100 
reading at no load. 


This method is not accurate on account of the difficulty 
of keeping the primary voltage constant; also a small 
error in the measurement of two large electromotive 
forces will cause a large percentage of error in their dif- 
ference or in the drop. Regulation of a transformer is 
more accurately calculated than measured. Mannfac- 
turers usually specify the resistance of primary and sec- 
ondary coils, and the reactance volts in per cent. of full 
load volts. Resistance and reactance may be referred to 
either primary or secondary. Let & be the total resis- 
tance of primary and secondary coils referred to the 
primary. 

Let X be the total reactance of primary and secondary 
referred to the primary. Then the total impedance of 
the primary and secondary is R—/X. 

The primary current is g + 76 where g is the current 
in phase with the total induced electromotive force, or 
the energy component, and 4 is the wattless component. 
Then the total primary electric motor force must be equal 
to the induced electric motor force plus the drop. 

Therefor considering the induced electromotive force 
as the axis of reference, the total primary electromotive 
force will be 

£, = E' + (g + jb) R—Jjzx). 
E' + gR + bX —jgX + 7bR 
Or in absolute quantities 
Eo= / (E+ gR + bX) + (gX — dR) 
Let = power factor 
and g = inductance factor. 
Then g = f/, where 7 is the total load current. 

And 6 = g/ wattless component of primary load cur- 
rent plus the magnetizing current. Let £4! = the in- 
duced primary voltage be 100 per cent. and all other 
quantities expressed in per cent. 

Then* 
Ev=V/ (E' + gR + bX) + (gX — bR)Y 
*See Electrical World, August 14, 1897. 
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The magnetizing current is of course found from the 
formula. 
C™= 





core loss)’ 
voltage 

Knowing the resistance and reactance of both primary 
and secondary, the energy and magnetizing components 
of the exciting current, and the power factor of the ex- 
ternal circuit, the total electromotive impressed is deter- 
mined for a given terminal voltage, and hence the regu- 
lation. 


¥ exciting current i | 


HEAT TEST. 

The limiting feature of the capacity or output of a 
transformer is its temperature rise. Since temperature 
rise depends on the energy wasted in the transformer 
and inversely as the radiation, the temperature rise can 
be varied, losses remaining the same, by natural or 
forced draft, by surrounding the coiis with oil, by pass- 
ing water through suitably arranged ducts, or by a com- 
bination of these methods, artificial means of reducing 
temperature rise are unnecessary in small transformers, 
though in these, the coils are commonly surrounded 
with oil, because the latter is a better conveyor of heat 
than air and is a much better dielectric. 

In a line of transformers, however, having the same 
proportion and the same copper and magnetic densities, 
the output will vary with the cube of the dimensions. 
But the radiating surface varies only with the square of 
the dimensions. Hence some artificial means of cooling 
large transformers becomes necessary. 

For making the heat test the transformer may have 
full non-inductive load placed on it, using either lamp 
or water box. In order to bring it more quickly to 
stationary temperature, 25 per cent. overload may be 
placed on the transformer until considerable tempera- 
ture rise is attained, when normal full load is applied. 
Proper correction should be made for any variation of 
room temperature from 25° C.* 


PUMPING BACK METHOD. 


On account of the large ameunt of power needed to 
test large transformers, some form of ‘‘pumping back’’ 
method is usually employed. 
ees ==* A common method is that 
shown diagramatically in Fig- 

. ure 77. 
i Circuit A supplies the excit 
wpe ing current at the proper fre- 
quency and voltage V,, the 
two secondaries being in par- 
allel. The voltage can be adjusted by means of the 
field rheostat of A or by means of a variable resistance. 
The primaries are in series so that the voltmeter /, 
shows no deflection. Then apply sufficient voltage 
either from a separate generator or from the same one 
until the ammeter 4, shows normal full load current. 
The voltage impressed at C acts independently of that at 
A and the secondaries being short circuited with respect 


 #See Section 26-36 American Institute of Electrical Engineers. 


FIGURE 77 
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to the voltage C, the ammeters 4, and A, will show full 

load current. About twice normal impedance voltage 

will be necessary at C. Power is therefore supplied at 4 

for the iron losses and from C for the copper losses. 
Readings may be tabulated as follows: 








Current | 
ee ee eee ee Tempera- 
Volts Volts | T T ous or 
olts | ‘empera- empera- 

: ed A l A 2 A; ture of tureof | Thermom- 
entering leaving (eter. Rise 
| oil or waterjoilor water) in resis- 

tance 





Insulation, resistance and dielectric tests are made 
with voltages approximately as stated in the report of 
the American Institute of Electrical Engineers. 

Three tests for dielectric strength are made: 

1. Resistance to rupture between primary and secon- 
dary. ; 

2. Between primary and core and frame. 

3. Between secondary and core and frame. 

In testing between primary and secondary connect all 
primary leads together and all secondary leads, connect- 
ing the secondary or low tension coils also to the frame. 

It is recommended that all transformers of 5000 volts 
or less directly feeding circuits should be tested at 10,000 
volts. See paragraph forty-three of the report. 

The high tension testing transformer should have 
large output, otherwise the charging current alone may 
overload it. An ammeter placed in the low tension cir- 
cuit will read the charging current plus the exciting cur- 
rent. The charging current will increase with the volt- 
age and with the electrostatic capacity of the transformer 
under test. The duration of the application of the high 
voltage is usually fixed at one minute, and on the assump- 
tion of a sine wave of impressed electromotive force. 


THE ENGINEER AS AN ECONOMIST.* 


HE personal reminiscences inspired by a commencement 
blend into those of historical retrospect, whose last chap- 
ter is of today, and whose relations to the proximate 

future rest upon the developments of past time. 

Forty centuries look down upon each of us day by day as much 
as they did upon the legions of Napoleon at the battle of the 
Pyramids; and we in turn must depend upon the forty centuries 
for the heritage of enlightened civilization, which, in its ever- 
widening course from the Orient, along the northern littoral of 

he Mediterranean, swept over Europe, receiving year by year 
rom nation after nation an enduring contributionship of whatso- 
ever may serve as a beneficence to the greater number of mankind. 

The endowments of life have been extended from the few to 
the many, to whom the luxuries of one generation have continued 
to become the proverbial necessities of the next, for generation 
after generation, until there is a demand for more in food, cloth- 
ing, habitation and the ameliorations of existence beyond what 
is necessary to support life for the time being. 

Famine and pestilence are now of barbarism, better nourish- 
ment has doubled the average span of life since the middle ages, 
and within the last century the senility of the seventh age of man 
has been postponed half a score of years. 


*An Address Given at the Commencement Exercises of the Thomas S. Clark- 
son Memorial School of Technology, Potsdam, N. Y. 
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This change for the better requires more than the dynamic 
force of the individual can produce, and this deficiency of initial 
might is supplied in civilized countries from the contribution- 
ship of machinery, the segregation of skilled artisanship, and the 
utilization of products of lower civilizations where conditions of 
life are simpler, under the indulgences of more generous nature. 

To supply these advantageous conditions in modes of life re- 
quires a concentration of the resources of the whole world, as well 
as application of the combined skill of enlightened mankind. 

These blessings have been vouchsafed upon humanity as a re- 
sult of the work of the engineer, whatever may have been the 
title now given to him who can build better than a layman. 

From the Aryan migration, when the member of a moving 
colony who could bridge streams was the leader, and this term of 
the greatest bridge builder became fixed in language as a supreme 
title which Roman Emperors took from their priesthood, and 
surviving that dyriasty, Pontifex Maximus has since been con- 
ferred upon the head of the Sea at Rome. 

In its secular phrase the title of engineer has been an honor- 
able one, indicating an occupation in the forefront of civilization, 
ministering to the weal of humanity. 

Like many towns in the old countries, the world’s history is @ 
succession of groups of events, each collection having a common 
purpose to build anew from old material. Each epoch in this 
development of material resources has been marked by some 
trend of improvement in thought and action which has been con- 
tributory to the enlightenment of today. 

It may be worth the while to cite several of the best known of 
these steps, which appear to have been especially contributory to 
the establishment of the conditions requiring the work of the 
engineer in its application to the general welfare. 

Begiuning with the individual unit, Christianity, through its 
propaganda among the Roman trade unions, which were far more 
closely organized than their successors of today, inspired the 
lowly with the communistic heresy that every man had a soul, at 
a time when even the most advanced Greek philosophy limited 
immortality to the aristocracy; and by the inculcation of the 
Jewish Sabbath, it provided for work at higher efficiency during 
the six days. 

These principles went further than the outward church, even as 
they have encompassed the whole world today, and were doubt- 
less the cause of the remarkable revival throughout Roman poly- 
theism in the year 200, when the various deities were relegated 
virtually to saintship, with an ethical head pre-eminent over all. 

The next step was the downfall of the Roman empire, through 
the excessive taxation which was necessary to support that great 
centralization of power, at the time when its internal strength 
was impaired by slavery diffused throughout the empire to such 
an extent that-every Roman was surrounded by those ready to 
become enemies the moment that opportunity afforded. 

This slavery was not confined to unskilled labor and menial 
services, but reached to the highest classes of artisanship, and 
even the professions, particularly that of medicine. 

But this downfall did not occur until the Romans had estab- 
lished a system of law which provided a defence for every indivi- 
dual in all its relations of person and property. 

While it has been said that peace hath her victories no less than 
war, it is a fact that the records of wars are better known than the 
modest activities of peace. The invaders of Rome were too few 
to make much change in the population, and gave the people 
that liberty which is merely the change of one despot for another. 
The Roman law survived conquests, and in every conquest the 
defeated party gains victories by imposing its customs upon the 
victors, 

The great work of the Roman government in the establishment 
of its law and its dissemination throughout Europe, where it re- 
mained after the fall of the empire, is marked by the fact that 
these laws were continued by the conquerors in the Latin lan- 
guage, and through this means the principles of the Romans were 
maintained throughout Europe, and became a heritage of civiliz- 
ation unto the present day. 
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The dark ages represented the time necessary to reorganize 
civilization from the degeneration of skilled labor, resulting from 
the economic fallacy of slavery, which was all the more pernici- 
ous on account of the high class of the bondsmen; and, while at- 
tention is often called to the fact that learning was almost en- 
tirely possed by the clergy, yet it is often overlooked that the 
strength of the church was due to the fact that it was recruited 
by the principle of selection from fresh blood, and not continued 
by inheritance, and that it required generations of efforts of the 

. monks to establish the character of honest manuel labor. 

The cultivation of land under serfdom was so inefficient that 
relatively large areas were required, and the population increased 
so rapidly in the absence of wars, other than the enmities be- 
tween small districts, that the population became so congested in 
Germany that every sixth year one man in six was selected by lot 
and expatriated, to “go to a place he wot not of.”’ 

Knowledge of other countries, both as to product and demand, 
is not merely advantageous, but an essential preliminary to the 
exercise of that barter which constitutes foreign trade; and this 
information was obtained by the Crusaders, who gained the edu- 
cation of travel, and their retreat brought into Europe oriental 
goods, tropical products and ideas of luxury. 

The lessons were not always pleasant ones; one of the most im- 
portant being that of Montgolfier, the French knight, who was 
taken prisoner by the Saracens and sold into slavery to the Moors, 
who kept him at labor in their paper mills at Bagdad, where he 
toiled for many years; and on his return to his home in southern 
France he established paper making in Europe in mills which are 
still operated by his descendants, who gave to the world the pio- 
neer aeronaut of that name. 

The Saracens still held their dearly bought victories in remem- 
brance, and were averse to the trespass of foreign caravans cross- 
ing their territories, even for trade. 

Then began the mania for exploration by the maritime nations, 
eager for trade with the Indies, and pushed by the crowded con- 
dition at home of those eager for conquest and colonization, 

These developments were slow, but never retrogressive, and 
prepared the nations for continual advance, which called tor new 
methods. 

The services of the engineer were thus required for the output 
of industry to distant countries and the return of the luxuries of 
the fertile tropics, the maintenance of congested communities in 
health, and better protection of the person by adequate clothing. 

The prevailing direction of the work of the modern engineer 
has trended towards application to the welfare of private indivi- 
duals rather than to that of the government, especially in its 
military relations. 

Life has been extended and health improved in the congestion 
of cities largely by the general installation of systems of water 
supply and sewerage; while, in the further concentration of em- 
ployment, ventilation has rendered mines healthy and make the 
modern crowded office building a sanatorium, and in like man- 
ner added to the efficiency of the labors of the occupants. 

Artificial refrigeration is a marked instance of the economy of 
engineeriug science applied to the general welfare, in its frugal 
checking of waste and its extension of the variety as well as im- 
provement in food supplies. 

An early indication of the segregation of industry into manu- 
facturing appears to have been the separation of cloth making 
from the household to what eventually became a mill, where the 
production of this new industry made clothing more abundant 
because of its lesser cost, until there was a surplus, 

Invention has followed invention, until the contributionship 
of machinery has reduced the cost of the product. 

The first mill in the world where cotton was converted into 
finished goods exclusively by machinery driven by power was at 
Waltham, Mass., where a certain grade of sheeting, costing in 
1816 30 cents a yard, has since been sold at 3X cents a yard. 

The hours of labor have diminisned nearly one-third, and the 
daily wages have increased enormously. 
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The amount of mental force applied to these engineering prob- 
lems is beyond conception, as their results transcended estimate. 

It has raised millions of employees above what might have 
otherwise continued to be virtually conditions of serfdom. 

It has better clothed millions of human beings, and yet human 
toil is so cheap in less fayored countries that three-quarters of 
the people of the world wearing cotton goods are believed to use 
hand-spun cloth; for the products of cotton mills which are sent 
to the Orient and the tropics do not penetrate far from lines of 
water transportation, the commercial limit of land transporta- 
tion being in many instances only fifty miles where these goods 
equal the competition of hand labor. 

In woolens the rate of improvement has been comparable, ex- 
cept that the relative cost of the raw material forms so much 
larger proportion of the finished product that the final differences 
are not so marked in degree. 

Yet two instances will indicate the nature of theimprovement. 

The general use of carpets is the result of the power loom, and 
yet they were so rarein a former generation that when Dr. 
Lyman Beecher had a hand-made carpet, which was presented 
by a relative, one of his deacons seriously asked, ‘‘Brother 
Beecher, do you expect to have all this worldly vanity and the 
ineffable joys of heaven besides?’’ 

Tne first cost of the stock has been modified by the utilization 
of woolen cloth as a raw material, which has permitted the 
cheaper production of warmer clothing; although shoddy has a 
‘bad name, it enters into the composition of the finest broadcloth. 

Many of the handicrafts made as good work by hand as is now 
produced by machinery. 

The finest cotton goods in the world are still hand spun in 
India, the Gobelin tapestries are still incomparable, and print- 
ing was from the first equal to the modern standards. 

I have a ‘‘horned” Bible of 1679 (so called from an error in 
cornuatum for coronatum in Exodus XXXIV), which is well 
printed on good paper, gilt edges, and bound with spring back, 
yet it is stated to have cost it its day an amount equal to fifteen 
years’ wages of a laborer; and, being in Latin, few but the clergy 
could read it. 

The essential element of the prosperity of our civilization has 
been the development of both internal and foreign communica- 
tion, which brought forth the fundamental inventions and the 
methods of constructicn necessary for the establishment of steam 
navigation and the steam railway as channels for commerce. 

One should not be too boastful to claim that an invention has 
reached the highest possible developments, Jest he should repeat 
the history of a United States patent examiner in 1836, who felt 
so sure, from the opportunities of his position, that the resources 
of the human mind had been exhausted by invention, that he 
was one of the few Federal officials who voluntarily resigned 
their positions; and he resumed his old profession of portrait 
painting, where he was sure of a livlihood as long as vanity and 
solvency existed in the same individual. 

Fundamental pioneer engineering work has been done for so 
long and to such an extent that the constructive problems have 
been solved; both principles and methods have been set forth in 
numerous books, giving every phase of engineering experience 
of the past, followed by the engineering journals of today, so 
that the precedents are matters of accessible record, whose tech- 
nical principles may be applied by any one possessed with train- 
ing in the apprenticeship of the subject, although the commer- 
cial relations, now as always, require an experienced mind. 

Solutions of constructive problems have revealed others, and 
within a few years the centre of engineering skill has shifted 
like a whirlwind to meet the new issues, 

The wider insistence for the luxurieg of civilization has made 
them a necessity, and these betterments must be supplied to a 
greater number; and in the same spirit there isa demand for a 
reduction of the time of labor; therefore, to meet these condi- 
tions costs of operation must be reduced, and the efficiency of 
productive methods increased. 
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The highest problem of the engineer has ceased to be how 
to do things, for that is well known, but it is howto do them 
cheaply; the problems are fundamentally those of economics. 

When the application of steam to ocean transportation became 
possible it was at once demanded by the governments, in order 
to establish quicker means of communication with colonies, and 
also the use of the mails for the development of closer commer- 
cial relations, years before it was thought possible that steam 
navigation could be used exclusively for freights. 

The side-wheel boats, with engines using steam at fifteen 
pounds pressure, required so much space for engine, boilers and 
fuel as to warrant the prophecy that a steamer could not cross 
the Atlantic, had it not been for the reinforcement of sails in 
these fully rigged steamships. 

Once that Ocean steam navigation was initiated, then came 
the economical applications of engineering for the reduction of 
expenses, and resulting in the wider use of steam vessels, and for 
longer voyages. 

Remembering that every saving of weight and space devoted 
to machinery and coal gives a similar accommodation for cargo, 
the combined result of the substitution of propeller for side 
wheels, high-pressure steam, compound engines, and redesign- 
ing of the lines taken from sailing vessels to those suited for iron 
steamships, the aggregate economies have reached to the enor- 
mous extent that the combustion of a ton of coal now transports 
across the Atlantic thirty-two times as much cargo as fifty years 
ago; and the mercantile world is awaiting with interest the re- 
silt of the renaissance of the original rotary engine in its modern 
application in the form of the steam turbine for the propulsion 
of vessels. 

The highest type of engineering economies has not been ap- 
plied to the ocean greyhounds, but in the less conspicuous freight 
steamers of moderate speed and large size, where the question of 
interest on the property in transit has been an element in the 
problem of speed; equating between the two in order to obtain 
minimum cost, less speed consumes a smaller amount of coal, 
greater speed secures a smaller interest charge on the trip. These 
economies have been developed until the aggregate result is ex- 
pressed by the fact that there are many vesselsin which the 
combustion of an ounce of coal will propel a ton of cargo and its 
share of the vessel two miles. 

In more commercial terms, freight has been transported across 
the Atlantic for $1 a ton; or to apply the change to the compara- 
tively recent development of ore deposits at the Lake Superior 
region, the cost of transportation of ore through the lakes from 
Superior to Erie has diminished from 43 to 55 cents a ton. 

These figures include terminal charges for loading and dis- 
charge, in which the engineer has applied his skill in the econo- 
mic handling of material, particularly that which is in bulk. 
Ores, coal and grain are handled by methods adapted to each 
material; while the huge grain clevators, built with the wisdom 
of a modern Joseph, forfend cities and nations against famines 
which would otherwise threaten them. 

These new conditions of water trausportations have provided 
for increased tonnage, both as to single cargoes and the addi- 
tional number of voyages by greater speed of transit; and this 
service as an illustration of the results of engineering economies 
established through the concentration of units. 

For the purposes of comparison, it was recently desired to ob- 
tain a photograph of a harbor in a large eastern seaport, to com- 
pare with an old ambrotype from the same point of view; and it 
was found that it was impossible to select a time when there was 
a number of boats in the field of the camera equal to those shown 
in the early picture; and examination of statistics revealed that, 
while the tonnage of the freights at this port had increased in 
quantity, the number of vessels had diminished. 

Since the introduction of steam navigation the Lloyds and 
other marine underwriters have had in their service the ablest of 
steam engineers; but the great business of fire underwriting re- 
mained a clerical occupation, betting against the chance of fire, 
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until less than a generation ago, when the profession of insur- 
ance engineering was established to apply scientific methods to 
the measure of existing hazards, and, beyond that, initiating 
methods for the diminution of the occurrence of fires, the reduc- 
tion of loss by efficient apparatus, and the resistance to flames by 
suitable construction. 

On the principle that it is cheaper to prevent a fire than to pay 
a loss, insurance companies all over the country place at the ser- 
vice of their clients engineers who will give professional! services 
upon the construction of buildings, organization of fire extin- 
guishing equipment, installation of lighting apparatus, and even 
to details of lubrication and the operation of machinery. 

Through corporate management in similar lines the English 
have developed, by their engineers, economies in the generation 
and utilization of steam for operation of mills, which accom- 
plished results far superior to those in this country until within 
recent years, when the precedents did service to good designers 
who were also good copyists. 

Boiler insurance companies in this country also furnish to their 
clients expert service in the design of steam plant for economy 
of fuel as well as security. 

The engineering problem of today is a financial problem; it is 
not merely to build and to operate, for both are common knowl- 
edge in regard to almost every type of work, but it is how to 
build with lowest reasonable conditions of annual cost of the in- 
vestment, and how to operate with lowest reasonable conditions 
of annual expenditure; and neither of these problems may re- 
quire the fewest dollars, but perhaps demand amounts beyond 
the dreams of avarice. 

Depreciation from wear and tear forces itself into engineering 
problems as surely as human mortality into actuarial work; and, 
beyond this, the iconoclasm of sudden impairment from subse- 
quent invention in the unknown future threatens like a sword of 
Damocles, ° 

As a simple instance of an engineering problem in economics, 
take that of the pipe from a large pump to deliver a certain num- 
ber of gallons a day into a reservoir. 

The cost of such pipes of several diameters laid in the trench 
may readily be estimated, and the annual charge of interest and 
depreciation and filling the trench; these items would give the 
annual cost of installation of pipes of several diameters, which 
would be clearly the least with the smallest pipe. 

Tie other element is that of the annual cost of pumping the 
water, which would be the greatest with the smallest pipe and 
the least with the pipe of the largest diameter, on account of the 
lesser friction with the larger pipes. 

While this data might be equated and the minimum solved by 
calculus, the average engineer is generally far enough from his 
school days to plot the two sets of data on cross-section paper, 
the one above the other, and quickly determine the result graphi- 
cally from the curve with far more accuracy than that of the 
formula from which was computed the friction of the water forced 
through the pipe. 

This pipe problem suggests another occurrance which is fre- 
quent in engineering work. The pipe may leak, but it may cost 
less to suffer the waste by leakage than to excavate and repair; 
there are many leaks which are lesser evils. 

Some economies are those of the future and not of the present; 
as lumbering is now conducted under the supervision of the most 
efficient combination of technical skill and practical experience, 
and the woodmen who spare the smaller trees, looking ahead for 
the provision of another crop of the same species perhaps seventy 
years hence, instead of making a devastation and calling it in- 
dustry, obtain less from the forest today, but more is expected 
as a permanent return on the capital. 

The decadence of nations resulting from the denudation of 
forest districts presents some of the most deplorable instances in 
history as is shown by the results in Palestine and in Spain. On 
the other hand, the great work of engineers in the development 
of fertility by irrigation and the arboreal growth which follows 
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it in the western part of this country have warranted plans for 
the further extension of this work over the 900,000 square miles 
of territory which are available for the purpose; and it may be 
expected throughout these enormous tracts that the works of the 
prophet will come to pass, in that ‘‘the wilderness shall blossom 
like the rose.”’ 

On the northern shore of Massachusetts Bay the peninsula of 
Nahant juts out into the sea, forming by its natural contour one 
of the most picturesque points on the Atlantic Coast. After the 
puritans purchased this tract from the Indians for jewsharps, 275 
years ago, it was subdivided among the settlers of the adjacent 
mainland, on the condition that each holder should fell all of the 
trees upon his allotment within six years, as a condition of ac- 
quiring title to his share; the purpose being to convert the pen- 
insula into a large grazing tract, which could be easily defended 
against bears and wolves by a watch which was kept night and 
day on the peninsula. Following the removal of the trees, this 
land soon became sterile, and was used only for a few fishing 
huts until about seventy-five years ago, when a retired man in 
affluent circumstances purchased a large quantity, and accom- 
plished the reclamation of this beautiful spot by planting trees. 

The regularity of operation is an important element in the 
productive work of a machine whose economy may be reduced 
by intermittent operation; but, in any event, fixed charges of 
rent, interest, depreciation from subsequent invention, and even 
to a certain extent the impairment of time, are essential consid- 
erations. 

For example, it is ordinarily cheaper to drive piles by machin- 
ery than by hand; and yet there are occasional instances where 
small amounts of work are to be done in places difficult of access, 
where it is necessary for the gang of men to work intermittently, 
either in moving the piles tothe site or changing the position 
of machinery; and then, instead of waiting while the piles are 
driven by power, they may be employedin raising the hammer 
by the direct pull of a number of men, after the mannerin which 
this work was done years ago. 

A consideration of a steam engine plant solely on the basis of 
the cost of fuel would be short-sighted and extravagant, because 
those engines which are more economical in fuet are of a greater 
first cost, which will render the final results frequently excessive 
for irregular work. 

In the case of a manufacturing establishment operated by 
water wheels, it frequently becomies necessary that provision be 
made for supplementary power, to be available during periods of 
drought, and it is a matter of simple estimate and computation 
to determine the class of steam power plant preferable for any 
conditions of affairs wherein the annual use of the engine may 
be an estimated factor, and the final results for a plant operating 
perhaps six weeks in the year may warrant only a chapter type 
of steam engine and boiler, wasteful as to fuel, but economical 
as to its first cost and depreciation. On the other hand, if the 
steam from these boilers may be used advantageously for heating 
during a certain portion of the year, or for bleaching or dying 
continuously, this element of the problem may be modified; and 
if proposed extensions to the establishment in the near future 
will require a more extended use of this supplementary power, 
another element will be introduced into the problem which may 
warrant a more expensive plant, of the highest degree of steam 
economy. 

In lubrication it frequently is advantageous to use greater 
quantities of o1l for the reduction in the power cost. It required 
many years for the textile interests to learn that free lubrication 
of spindles was more economical than a limitation in the quan- 
tity of ail, which lubricated, but with greater friction; yet this 
may not be accepted as a truism, as it is modified by the cost of 
power, whether it be from steam and measured by shovelfuls of 
coal, or whether from an ample water power, where the cost is 
not increased by raising the gate. 

A manufacturer of an article by a chemical process in general 
domestic use, which made a competitive product not protected 
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by either patents or by the tariff, and believing that it would be 
advantageous to introduce technical skill in the works, employed 
a professor of chemistry from a leading college, and was sur- 
prised that the professor did not give any attention to the main 
process, but began the most critical examination of the waste 
products, from which a number of substances of great value were 
obtained. ; 

Railway transportation could not be established until the de- 
velopment of manufacturing stimulated the output of mines, and 
the necessity for the transportation and that of raw material and 
finished goods required cheaper means for moving those products 
in large quantities. 

Steam transportation has not supplanted the need for horses, 
which inspired the farmers for that reason to make such attacks 
upon the surveying parties for the early English railways that 
pugilists are employed to pose as the head of the parties, and to 
act vigorously when the protests became more than verbal. 

Great as may be the amounts of material transported by rail- 
way, all of it, excepting that for export, is teamed at least twice, 
and much of it more than twice. 

It appears as if the lessons of the Romans in highway building 
has been ignored in this country, and that the cost of tributary 
transportation by team was unnecessarily excessive; although 
the problem of minimum cost must be equated between the an- 
nual expense of a good highway and the amount of teaming 
which it bears. 

For example, in lumbering it would not be warrantable to 
build any more of a highway than a cleared strip through the 
forest, where temporary snow roads may be made in winter. 

The type of pioneer engineering to devise and build a railway 
has passed away, and its contributions of precedents in the con- 
struction of road bed and rolling stock have become formulated 
and organized, so that when a railway is to be built and put into 
operation every occurrence can be foreseen and due provision 
made. 

For the maintenance and operation of the line there is con- 
stant need of the economies of engineering in the systematic 
methods of providing for every emergency tending to impair the 
continuity of service, in the application of every degree of labor 
and material; to avoid the wastes of duplication, when to provide 


‘temporarily and when to build permanently are problems of 


modern engineering. 

The development continued until the speed of passenger traf- 
fic approached the safe limit of centrifugal force of chilled iron 
car wheels, and then the introduction of steel-tired car wheels 
enabled the further augmentation of speed. 

The power of the railway influence was indicated a few years 
ago, when, like a Joshua, it changed the standards of time, and 
not only schedules of train service, but the goings out and com- 
ings in of the whole people conformed to the new conditions. 

Moreover, be it remembered that this act, like others on the 
part of those made conservative by great responsibilities, pro- 
vided for ameliorations in tke infinite variety of affairs, from the 
exactness of a day’s labor in factories up to contracts of the 
greatest magnitude. 

It is not possible to consider one great developement without 
also meeting the tributaries which it has called into being; and 
the immense engineering operation of the railway system was 
undoubtedly the cause of the demand for watches, which must 
be produced at low cost; and the wonderful mechanical engineer- 
ing work which manufactured the American automatic machine- 
made watch is one of the modern triumphs of engineering 
economies. 

To such an extent has this type of automatic machinery been 
developed that a factory devoted to the manufacture of cheap 
but quite regular watches produces four watches a day for each 
employee, including everybody in the establishment for any pur- 
pose whatever, even the teamsters and night watchmen; and the 
price at which some very cheap watches are sold indicates a 
larger rate of production. 
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Vast as may be the output of watches, their use is largely con- 
fined to those within easy range of railroad transportation. It 
is the need for their use, and not their cost, that makes the de- 
mand for watches, for no one need be prevented by cost from 
owning a watch of some grade. 

The cry of modern life, like that of the dying Queen Elizabeth, 
‘*Millions fora moment of time,” has been fulfilled by the tele- 
graph, sending its messages across continents and beneath seas 
to the uttermost parts of the earth; and by the telephone, which 
provides a path for the personal usage and its rebounding answer, 
which furnishes that conference essential to every commercial 
transaction. It bestows more than a saving in time, for it makes 
a creation of results. 

How much the potentiality of the individual is increased by 
these means is beyond the ken of those whom it serves; statistics 
cannot measure its economy, nor flight of fancy portray its re- 
sults. 

A few years ago enormous expenditures were required to 

_ double the wires and make corresponding alterations in the cen- 
tral station plant, to provide metallic circuits, to avoid distur- 
bances to the electrical transmission of speech resulting from 
the effect of other electrical systems upon single lines with 
grounded returns. 

At a later day even greater costs have been devoted to the sub- 
stitution of new types of switchboards, which save to the sub- 

-scribers the few seconds necessary to turn the crank in calling 
the central office. 

In the face of these lavish investments the economies of the 
engineer have materially diminished the annual cost of tele- 
phone service, as well as improved its quality. 

The economic demand is for time,—the one thing which man- 
kind cannot control except by quicker transportation in its re- 
duction of otherwise available time, and artificial illumination in 
the utilization of unavailable time. 

The more extensive introduction of illuminating gas has fol- 
lowed the result of economies by the united effort of engineers 
and chemists, primarily in the utilization of by-products, and 
later by fundamental economies in methods of gas generation. 

Electrical illumination has been a new art wholly within the 


province of engineering, and, while its merits were fully appre- 


ciated from the first, yet the cost restrained its introduction from 
reaching a high percentage of development until the tributary 
expenses were reduced. 

In prime movers it extended the development of engine and 
boiler economies, it has encouraged the return to first principles 
in the steam turbine, and through its patronage of the impulse 
water wheel has applied a new art to the utilization of the energy 
of cascades half a mile in height in the far west, which had hith- 
erto descended unvexed to the lowlands, and harnessed their 
power to useful work hundreds of miles distant. 

An engineer is fundamentally a constructor and operator, while 
in an invention the constructive sense is as apt to be as deficient 
as his proverbial lack of commercial ability. The invention of 
the Bessemer process of making steel was one of the most brilli- 
ant productions which ever adorned the results of an inventor; 
yet it required the work of many engineers to reduce its costs 
until it could be produced cheaper than wrought iron. 

The changed conditions to which the rails of a certain railroad 
were subjected by the substitution of motors under each car, in 
place of one locomotive to a train, caused an alarmingly rapid 
wearing of rails, although of a type of steel which had been used 
satisfactorily for a long time, but under the new conditions of at- 
trition these rails in some places would last only six weeks; but 
on the advice of an engineer, expert in the subject, rails of a dif- 
ferent type of steel were substituted, and the new rails remain in 
good condition after two years’ service. 

The analytical method of the design of members in construction 
by applying the principles of mechanics, combined with the ex- 
perience of test pieces as constants in the formula, is a character- 
istic of the economy of engineering in its prevention of unneces- 
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sary squandering of material, and, above all, an avoidance of the 
hazard of destruction from stresses to which the complete work 
may be subjected. 

Another economy may be the attempt to provide for the inevi- 
table result of depreciation from subsequent invention by avoid- 
ing the expense of building for too long endurance, but in the 
expectation that other means will supplant those of the present, 
and to be prepared for a limited existence of the work. 

At the present time there isa great engineering work under 
construction in this country, in which the whole design is based 
upon an estimated endurance of fifty years. 

It is a credit and not a disparagement to our civilization that it . 
does not promise to leave works of outlived purpose, like the 
pyramids, a wonderment to our civilizations. 

In the ‘“‘One Horse Shay,’’ Dr. Oliver Wendell Holmes, as well 
as the good deacon, builded better than he knew; for it should 
not be considered merely as a logical triumph, but as an ideal of 
the accuracy of engineering calculations in correctly estimating 
the strength of each part, and exactly providing for the depreci- 
ation of the whole work. 

These instances of the work of the engineer as an economist 
have been cited merely as examples of the method in which the 
benefits of enlightened civilization are extended to greater 
numbers, 

All of these works reaching to the benefits of many persons are 
necessarily founded on an extended scale far greater than would 
be within the means of any individual to establish or his ability 
to manage, and therefore the great work of today is co-operative 
in both organization and results, the same as has been the case 
from all history whenever an enterprise was too great for a priv- 
ate individual. 

This united effort for an identical purpose is believed to have 
been customary ever since men engaged on maritime voyages or 
caravans, when each contributed to the venture and shared in the 
results. 

This theory of its origin is hypothetical, for co-operation among 
men is prehistoric,—it is based on the belief of men in his fellow 
beings; and with the advance of civilization the methods of con- 
centrating the resources of many into a unity of action became 
wisely formulated, for the Romans had the corporation, as we 
know it today, provided for and regulated in their laws. 

The successful efforts in the settlement of America were all done 
by corporations, and the unsuccessful attempts at colonization 
which were not permanent were those made directly by govern- 
ments, without the intermediary of local self-government for the 
control of the settlers. 

The greater strength of a number of persons combined for a 
unity of effort is not a subject for argument,—as an axiom it is 
old as Aisop’s fable of the bundle of sticks; but its beneficial 
effects upon the individual, whether as a producer or as a con- 
sumer, have not been so fully set forth. 

The employment of large numbers is a necessity for extensive 
production, both of which are essential in connection with the 
needs of dense population, where there are many people to work 
and to live. 

An extensive establishment must be a corporation, because its 
financing to bridge the gap between payments for the raw 
material and labor and the receipts for the product is beyond the 
resources of the individual, not to mention the large amounts to 
be buried in plant, which requires constant renewal in part. 

The employment of a large number of its segregation gives ° 
better opportunities to the individual, because the subdivision of 
work in its assignment according to personal qualifications gives 
to one more nearly the class of duties for which he is best fitted, 
and therefore places him in harmony with his enviornment, and 
adds to personal efficiency of production both as to skill and cel- 
erity more than can be the case with a variety of duties, as under 
the completion of any course of work by one person. 

The shorter time of instruction for subdivided labor reduces 
the period of tutelage at lower wages to far less time than under 
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the apprenticeship system, whose failures cannot be easily cor- 
rected in later life. 

The history of those occupying responsable places in the service 
of corporations shows the extent to which the principle of selection 
and promotion has been used to fill vacancies. There have been 
no premiums on ignorance, but tools to him who can use them. 

While it is properly the custom to refer to labor collectively as 
being made up of individual units, the same method should be 
used in regard to capital, which is made up of units whose owner- 
ship may be constantly varying. 

The capital in a corporation is a contributionship made up of 
many units, and, as the shares are almost universally on sale at 
competitive prices, their purchase is available in amounts suited 
to the resources of the purchaser; and to this extent they form in- 
dustrial savings banks, frequently owned in a material part by 
those who also obtain their livelihood from the same source. 

While partnerships are rarely available for those employed by 
a firm, yet a corporation affords opportunities for part ownerships, 
and proportional share in profits on the one condition of purchase 
in the open market. 

The relationship between the many units forming the sustain- 
ing capital and the many units included in the productive labor 
joined in an enterprise may be likened to a tree, wherein the 
trunk between these two parts, each essential to the other, may 
represent the executive head necessary for both. 

These positions of headship require persons who can do many 
things, because they can do one thing at a time; and, having a 
sense to quickly reach logical results from information even out- 
side of their personal knowledge, can therefore give generally cor- 
rect directions and are endowed with executive capacity. 

The methods of correct thinking towards results in the direc- 
tion of just decisions appear to be developed through legal rather 
than technical training. 

Every executive action reflects an equivalent measure of respon- 
sibility, and the conservatism which these conditions inspire is 
shown in the high standard which pervades the conduct of large 
establishments. 

Attention has been called to some of the events of the centuries 
whose cumulation raised mankind to receive higher conditions of 
welfare also to the efforts which initiated the means of producing 
improved conditions of life;.and, furthermore, the later types of 
engineering skill, whose economies have extended these amelior- 
ations to the benefit of larger numbers. 

It is evident that the future will be adorned with these better- 
ments as richly as the past; but, beyond the contingencies of the 
production of new systems of engineering applications, there will 
still remain extended fields of work in the savings of wastes of 
time, labor and material. 

This type of modern engineering is largely due to technical 
education, whose results may not be ascribed so much to those of 
the departments of instruction directly applicable to practice as 
they have been to the inculcation of scientific and logical methods 
of procedure, thereby training powers of continuous application; 
and, above all, the spirit of technical institutions imbuing young 
minds with the inspiration of a definite purpose.—_By G. /. H. 
Woodbury, A. M. , 


THE TELEPHONE’S PART IN THE VANDERBILT RACE. 


HENEVER one thinks of Long -Island in connection 
with runs, tours or contests, one’s thoughts naturally 
turns to A. R. Pardington and the work of simplifying 

and systematizing the work of communication between different 
points. The way this was done in the Vanderbilt race last year 
was one of an eye-opening character, yet it is to be surpassed to- 
day, when the second running of the event occured. The tele- 
phone is to be made, even more than last year, to do the work of 
a corps of officials or employees. No resort is to be made to messen- 
ger service. The telephone is to do it all. 

Last year the methods of the cup race commission were com- 
mented upon because of the apparently lavish use of this con- 
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venience. This year the number of telephone stations to be 
established is in excess of the number used last October, The 
entire course is divided up for purposes of timing and reporting, 
each system being absolutely separate and independent from the 
other, and each calling into action a corps of trained experts. 
The timers, twelve in number, have a system of telephones 
arranged in pairs. This enables the timer at the five, ten, or 
other mark, to report to his recording timer the instant of passage 
of any car across a tape placed opposite his point of observation. 

At each of the seven important turns is to be placed an instru- 
ment for the use of an official, who will report fouls or hold-up 
contestants who may have met with accident within the next 
“block.’’ The introduction of this ‘“‘block system” isa novelty 
which must appeal to all, particularly those who are decrying the 
sport because of the dangers, etc. It is evident that this compre - 
hensive system of reporting must make known to all the progress 
of each car during its entire flight around the course. The offi- 
cial stand and its telephone system will be an object lesson to the 
spectators. 

As an evidence of the amount invested in this plant it need 
only be stated that there is required over 200 miles of telephone 
wire and a corps of six telephone inspectors, each mounted on a 
motor bicycle.—Automobile Topics October 14, Igo5. 


THE INTERNATIONAL EXPOSITION, MILAN, ITALY. 


N order to appropriately celebrate the completion of the 
Simplon Tunnel one, of the great triumphs of modern engi- 
neering, an International Exposition, under Royal patron- 

age, will be held in Milan, Italy, froum May to November, 1906. 

It is stated that this will be the largest European exposition 
ever held outside of Paris. Practically all of the European 
countries will participate officially as well as several of the Asi- 
atic nations. 

The dominant feature will be motion. All products, as far as 
possible, must be shown in connection with the processes, thus 
filling the halls with live exhibits. A special feature will be the 
automobile display, to which an entire pavilion will be devoted. 
This ‘‘show’’ will terminate in mid-summer so that machines ex- 
hibited may be sold for early delivery. The United States Com- 
missioners visited Milan during the last summer and carefully 
inspected the preparations that are under way for the exposition 
and also investigated the conditions to see if they promised sat- 
isfactory returns in the way of new business for such forms as 
might exhibit from this country. The evidences were so unmis- 
takably favorable that they, on their own responsibility, engaged, 
before it might prove too late, a large section for the exhibits 
from the United States. 

For terms of space or further information application should 
be made to J. H. Gore, George Washington University, Wash - 
ington, D.C., or L. S. Ware, 54 Rue de la Bienfaisance, Paris 
France. 


The recent Convention of the National Electric Light Associ- 
ation, in Denver and Colorado Springs, is unusual in that outside 
of its success from a standpoint of entertainment, the chairman 
of the local finance committee, R. B. Sullivan, has returned to 
subscribers to the entertainment fund 15 per cent. of their sub- 
scriptions. This record is somewhat remarkable as there is usu- 
ally a shortage of funds for conventions. 


The Thomas S. Clarkson Memorial School of Technology, Pots- 
dam, New York, have issued invitations for the Founders Day 
Exercises to be held in Potsdam, Thursday evening, November 
30, 1905. The address will be delivered by John Cassan Wait, 
M. C. E., (Cornell); LL. B. (Harvard); Member American Society 
of Civil Engineers; attorney and counsellor at law, New York. 


Mr. A. L. Tucker, representing the apparatus department of 
the Western Electric Company, Chicago, IIl., has returned to the 
East after a two months sojourn on the Coast. 
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HEAD DAM AND WASTEWAY OF THE NEVADA POWER, MINING AND MILLING COMPANY 


THE HYDRO-ELECTRIC POWER PLANT OF THE 
NEVADA POWER, MINING AND MILLING 
COMPANY. 

BY J. D. GALLOWAY.* 

* YANHE Hydro-Electric Power Plant, of the Nevada Power Min- 
is ing and Milling Company, which it is the purpose of this 

article to describe, is situated on the Bishop Creek, Inyo 
County, California, about seven miles from the town of Bishop, 
and the transmission line extends to Goldfield and Tonopah in 
Nevada. The first generator was placed in operation about the 
20th of last September and since then power has been regularly 
delivered to the above named places. The company owns the 
local light and power companies of the two cities, and thus a 
portion of the load is the lighting circuits while the balance is 
stamp mills and mines. While no unusual features are to be 
noted in the installation of this power plant, it is deemed of suffi- 
cient interest to warrant description. 

Bishop Creek lies on the eastern slope of the Sierra, and with 
the exception of the Owens River, is the only considerable stream 
on that side of the mountains for several hundred miles. Its 
headwaters are in the snows of the highest part of the Sierra 
Nevada, which here reaches an altitude of over 14,000 feet above 
sea level. The plain of Bishop or the Owens River Valley lies at 
an elevation of about 4000 feet. The mountains rise abruptly 
from the plain and the descent of the stream is correspondingly 
rapid. Its fall is over a thousand feet in two miles. This, as far 
as the writer knows, is the most favorable location in this respect 
of any power plant in the West. 


*Consulting Civil Kngineer, Rialto Building, San Francisco. 


Water is taken from the creek at a small diverting dam and 
conveyed along the mountain side in a wooden stave pipe until it 
reaches a point above the power house, where it enters a steel 
pipe that leads to the power house on the creek bank. 

The transmission line extends across the valley of the Owens 
River, then over the White mountains and across the Nevada 
deserts to Tonopah Junction eighty-five miles. 
line branches to Tonopah eighteen miles, and to Goldfield ten 
miles making the total length of lines 113 miles. 
White mountains the line reaches an elevation of over 10,500 feet 
above sea level. 

The pipe line commences at the diverting dam there being no 
flume. The dam is a small concrete structure supplied with four 
waste ways provided with flash boards for regulating the height 
of water. Water enters the pipe through an intake chamber on 
the side of the dam. The intake is provided with three timber 
gates operated by rack and pinion. The water passes through a 
screen made of one-fourth-inch by one and one-half-inch flat iron, 
the horizontal bars being placed two inches apart and the verti- 
cal bars one-inch apart. The wooden pipe enters the intake 
through the concrete wall, being built into it in place. 

The pipe line is about 12,v00 feet long, consisting of 6700 feet 
of forty-two-inch wood stave pipe, 2150 feet of thirty-inch wood- 
steel pipe and 3150 feet of twenty-four-inch steel pipe. 

The forty-two-inch pipe runs on a nearly level grade, the static 
head at the lower end being about thirty feet. At this point is 
placed two thirty-inch gate valves, one opening into the thirty. 
inch pipe and the other provided fora future line. The thirty- 
inch pipe decends the hill to a point that gives a static head of 
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265 feet. Here it joins the twenty-four-inch steel pipe which 
descends a steep hill to the power house, the total static head be- 
ing 1068 feet. For about 500 feet this steel pipe is laid on a slope 
at an angle of 38 degrees from the horizontal. . 

All diameters of pipe given are inside measurements.- The 
forty-two-inch pipe is made up of twenty-five staves and the 
thirty-inch pipe of nineteen staves. The lumber is red fir from 
southern Oregon, and the staves were milled there to the circle. 
The bands were of mild steel of circular section one-half-inch 
diameter with ends upset w five-eighths-inch diameter. They 
were shipped straight and bent to form at the work. The lugs 
were of cast iron, of the form that allows the ends of the band to 
pass each other and be tightened by nits. The ends of the staves 
were slotted and a three-sixteenth-inch by one and one-half-inch 
compressed paper dowell inserted. When wet this dowell swel- 
led and was very effective in closing leaks. 

Bands on the forty-two-inch pipe were spaced six-inches center to 
center although the static pressure did not demand this. On the 
thirty-inch pipe, which is subject to much greater pressure, the 
writer used the pressure due to swelling of wood as given by A. 
L. Adams at 100 pounds per square-inch, but in addition to this 
an allowance was made for initial tension in the rods due to bring- 
ing the staves into form. From observation this was taken as 
being 2100 pounds per running foot of pipe which was distributed 
among whatever number of bands occurred in that length under 
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different heads. Bands were spaced under these assumptions and 
the pressure of the water with a safety factor of four. 

The question of initial tension on the rods is believed to be a 
vital one as in the case of the stiff lumber used it required much 
cinching up to make the staves come together. As the wood is 
hard the bands crush into it but little under pressure and hence 
the tension is not relieved. By tests it was determined that with 
the wrenches in use an initial tension of 8000 pounds per square 
inch could easily be obtained. 

The wood pipe was laid directly off the ground a few sills of 
culled material being placed at intervals. At points along the 
grade it was covered with earth as a protection from possible 
rocks rolling down the steep hillside. The pipe was laid in easy 
curves, but in one case a curve of 100 feet tadius was made on the 
forty-two-inch pipe through nearly 90 degrees. For nearly two 
months the daily amount laid was about 110 lineal feet. 

The wood pipe is provided with two six-inch and one thirty- 
inch stand pipes, the former being of casing and the latter of 
thirty-inch wood pipe. In addition six inch air valves are sup- 
plied in such number that there is a six-inch diameter opening 
every 1100 feet. On the steel pipe, three six-inch air valves were 
placed at the upper end. 

The material for the wood pipe was mostly hauled to the site 
on wagons, a minor portion being hauled up from the power house 
on the tramway used in laying the steel pipe. 


FORTY-TWO-INCH WOOD STAVE PIPE OF THE NEVADA POWER, MINING 
AND MILLING COMPANY 


The steel pipe is twenty-four inches inside diameter, of lap wel- 
ded steel and was furnished by the Pelton Water Wheel Company, 
agents for the makers, aGerman firm. Itis in three thicknesses 
one-half-inch, three-eighths-inch and one-fourth-inch. The sec- 
tions are thirty feet long and the ends are male and female, 
swelled and of cone shape so thatan angle can be made be- 
tween sections. The maximum angle turned was 2° 30’ between 
two joints. The joints were connected with a single line of rivets, 
the holes being drilled in the field. The pipe was anchored at 
intervals by a strap clamped around the pipe and rods provided 
with turnbuckles. 

The sections of pipe were hauled to place from the power house 
site by a hoist operated by an electric motor. The hoist which 
was made by the Hendrie & Bolthoff Co., of Denver, was provided 
with a friction drum and was very effective in handling the loads. 
Power was obtained from the Bishop Light and Power Company. 
The tramway was of discarded narrow gage rails and ties laid 
along the side of the pipe trench. A heavy wooden car was 
hauled up by the hoist and ran back by gravity. The cable was 
of five-eighths-inch plow steel rope held to the line of the track by 
grooved rollers. Loads of 5000 pounds on the car were hauled on 
a slope of 40 degrees from the horizontal. 
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Progress on pipe laying was slow on the rocky cut 
and hill by the power house, but on the upper portion 
a distance of about 2500 feet was laid at the rate of 
three and two-thirds joints laid, drilled, riveted and 
calked per day. 

The power house is a concrete building eighty-two 
feet by thirty-two feet in size with an ‘‘L’’ twenty- 
three feet by fifty-two feet. The roof is steel covered 
with corrugated iron. The main section has a louvre 
with windows for ventilation. Over the main section 
there is placed a ten ton hand operated travelling 
crane running on rails supported by concrete steel 
girders of sixteen-foot span. The crane was made by 
the Cyclops Iron Works, of San Francisco. 

The building, together with the foundations for 
machinery and the tail races rests upon a mass of 
large boulders, bed rock being unknown in the 
country. 

The equipment of the station consists of two 750- 
kilowatt, sixty-cycle, 2200-volt, three-phase alternat- 
ing current generators running at 450 revolutions per 
minute. They were made by the National Electric 
Company, of Milwaukee, the same firm supplying 
the exciters. There are two exciters of sixty kilo- 
watts capacity each delivering current at 140 volts 
pressure. Both exciters are operated by water wheels 
and in addition, one is provided with an alternating 
current motor. 

The water wheels for the entire plant, together 
with valves, ‘‘Y’’, and other parts were designed 
and built by the Pelton Water Wheel Company, of 
San Francisco. The water wheels are controlled by 
Sturgess governors supplied by an oil pump operated 
by a water wheel. A hand control mechanism is also 
provided. 

From the generators the leads are laid in trenches 
to the switchboard and transformers. The switch- 
board is provided with Westinghouse instruments. 
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The transformers of which there is one spare, are 500-kilowatt oil 
insulated and water cooled, made by The Stanley G.-I. Company, 
of Pittsfield, Mass. They are placed on pedestals and rest upon 
iron rollers by which they can be transferred to a car for repairs. 

The line voltage is at 30,000, the transformers being connected 
in delta. Later it is intended to raise the voltage to 50,000 when 
the transformers will be connected in star. 

The power lines pass the wall of the building through windows 
of twenty-eight ounce glass in thirty-six-inch by thirty-six-inch 
sheets, two sheets to a window, with four-inch and six-inch holes 
in the center. 

The water from the wheels passes out the tail race over a weir 
into the creek. 

The line from the power house to Tonopah is of stranded alu- 
minum equivalent to No. 0. From Tonopah Junction to Goldfield 
the line is No. 2 aluminum stranded. The insulators are four- 
teen-inch four part porcelain held on malleable iron pins. The 
triangle is seventy-two-inch on a side and the spans are normally 
310 feet. On parts of the line near railroads cedar poles brought 
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SECTION OF POWER HOUSE OF THE NEVADA POWER, MINING AND MILLING COMPANY 


from Oregon were used. In the mountains native timber was 
substituted. The poles were lengthened by a four-inch channel 
bent double and bolted to the top of the pole. The channel sup- 
ports the top insulator. Detail of the construction are shown here- 
with. The construction of a large portion of the line was carried 
out under extreme difficulties due to the heat and absense of 
water on the desert. The cost of watering a horse amounted to 
85 cents per day, and this can be appreciated when it is stated 
that if a four horse team started on a days haul, a similar team 
was necessary to haul water enough for the two. 

A telephone line was constructed on separate poles and at a 
distance from the power line such that there is no trouble from 
induction. 

A switch station was built at Tonopah Junction an 1 substations 
at Tonopah and Goldfield. They are of stone and ‘contain each 
three oil insulated air cooled transformers of 300-kilowatt capacity 
made by The Stanley G.-I. Company. Current is reduced to a 
pressure of 6600 volts for the local distribution. 

The officers of the company are: F. J. Campbell, president; G. 
S. Wood, secretary; and C. M. Hobbs, general manager. The 
main office is at Denver, but the management of the construction 
was inthe hands of C. M. Hobbs with offices at Tonopah and 
Bishop. 

C. O. Poole, of Denver, was consulting engineer on the entire 
construction. R. M. Jones, of Denver, in conjunction with Mr. 
Pool, designed and located the plant, and the head dam, the pipe 
trench and a portion of the wooden pipe were built under his 
supervision. The construction of the remainder of the pipe, to- 
gether with the power station building and the installation of the 
machinery were carried out under the supervision of the writer 
with Mason Galloway as assistant. 


The line construction was under the supervision of L. B. Curtis 
with J. B. Balcomb and Chas, G. Patrick as assistants. The oper- 
ation of the power plant is in charge of John W. Todd as super- 
intendent. 

Active work was commenced early in March of this year and 
current was turned into the line on the 17th of September, since 
which time the plant has been in operation without interruption. 

Since the completion of this installation it has become neces- 
sary to increase the capacity of the plant and a 1500-kilowatt Bul- 
lock generator with Pelton water wheel has been ordered and 
will be installed early in the coming year. 


TRADE CATALOGUES, 
Test of Two Thousand-Kilowatt Curtis Steam Turbine— 
One of the usual artistic advertising booklets from the press of 
the General Electric Company. The steam turbine is so prom- 
inent a factor in the power field that this test will be of interest 
to all engineers. 


Arnold Bulletin—The Arnold Company, Electrical, Civil and 
Mechanical Engineers, Marquette Building, Chicago. This bul- 
letin has just been published and is descriptive of the hydro- 
electric plant of the Spring River Power Company, Joplin, Mo. 
It is profusely illustrated and graphically written, and isa fine 
exposition of the Arnold Company’s methods. A copy of the 
same can be had by addressing them at the above address. 


Rotary Converters— Westinghouse Electric and Manufactur- 
ing Company, Pittsburg, Pa. Special publication No, 7038—A 
booklet containing general instructions governing the erection, 
operation and maintenance of rotary converters. Well illus- 
trated and containing many diagrams of connections, etc., it is 
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the evident intention to make clear the fundamental character- 
istics of a class of machines the operation of which is not gener- 
ally understood. 


Steam and Electric High Speed Hoisting Engines and Im- 
proved Slate Working Machinery—S. Flory Manufacturing 
Company, Bangor, Pa. This company has been manufacturing 
this class of machinery for a great many years, and their cata- 
logue gives an interesting presentation of their product. The 
West Coast Machinery Company, 523-525 Mission Street, San 
Francisco, are the Pacific Coast agents, and will be pleased to 
send catalogues or answer any inquiries relative to the Flory 
Company’s business. 


Watertown Engines—Watertown Engine Company, Water- 
town, N. Y. The output of this company is very carefully cov- 
ered in a neat and well illustrated catalogue. A complete line 
of engines for various classes of service, and which are evidently 
the result of many years experience in the business, are described, 
and the Watertown Company seem to be thoroughly equipped 
with extensive shop facilities for high grade work. Kilbourne & 
Clark Co., San Francisco and Seattle, are the Pacific Coast sell- 
ing agents for the Watertown Engine Company. 


Allis-Chalmers Company Bulletin No. 1600, Pumping En- 
gine Department. This Bulletin gives a complete test and 
record of the 30,000,000 gallon pumping engine installed in the 
Chestnut Hill high service station of the Metropolitan Water 
Works, Boston, Mass. Giving the method of conducting the 
trial and also including an abstract from the official record of the 
test and the statistics relating to the operation of the engine and 
the cost of maintenance this bulletin should prove of special in- 
terest to engineers in charge of pumping stations. 


Chicago Telephone Supply Company—Elkhart, Ind. To 
quote from this company’s catalogue, their switchboard and tele- 
phones are ‘indestructible as a plow, as finely finished as a piano 
and as carefully made as a watch,”’ and after a careful examin- 
ation of the same it is evident that they are making a strenuous 
effort to live up to these broad claims. The entire line seems 
very complete, and an inquiry sent to the Kilbourne & Clark 
Co., San Francisco, Pacific Coast agents, will promptly bring 
a copy of the catalogue and any further information that inay 
be desired. 


Healds Prospectus—Published by Healds Business College 
and Healds School of Mines and Engineering, 24 Post Street, San 
Francisco, Cal. The education of the growing youth of the land 
is such an important subject that this prospectus should prove 
very interesting and instructive. The Heald system is evidently 
very comprehensive and their scope a wide one particularly in 
the electrical and mechanical engineering courses. It is stated 
that they have a large illustrated catalogue in preparation at the 
present time and also a portfolio of views of their worlds fair 
exhibit at St. Louis. 


Lighting Bulletin—Exploiting the ‘‘Hornsby Akroyd’’ Oil 
Engine—De La Vergne Machine Company, New York, N. Y. 
Simplicity, safety, convenience and economy is claimed for these 
engines and also that there are over ten thousand of them in 
successful operation in various sections. It is stated that the 
company have just completed a new gas engine shop with a floor 
space of 50,000 square feet fully equipped with the best modern 
motor driven machine tools. This bulletin and any further in- 
formation desired will be sent on application to the De La Vergne 
Company, foot of East 138th Street, New York, N. Y. 


On the Economy of Steam Power Plants Using Oil Fuel— 
Chas, C. Moore and Company, Incorporated, San Francisco, Cal. 
While issued primarily as an advertising medium, this booklet 
will be found to contain a very thorough exposition of its title 
and the subject is one on which we have, heretofore, had little 
reliable data. The tables and data will be found very compre- 
hensive and the entire subject handled in such a manner as to 
make it of undoubted value to engineers interested in the oper- 
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ation of steam plants. The matter contained in this booklet is a 
reprint from the JOURNAL OF ELECTRICITY, POWER AND Gas of 
an article run in serial form. Engineers or companies interested 
in this subject may obtain a copy by addressing the Chas. C. 
Moore Company, San Francisco, Cal. 


The Automoneer—Issued by the Garton-Daniels Company, 
Keokuk, Iowa. We understand that this is a device intended to 
prevent the motorman from ‘‘jerking your head off,” and our ex- 
perience has been such that we can most fervently exclaim ‘‘ ‘tis 
a consummation devoutly to be wished.” To quote from a let- 
ter written by J. R. Cravath, embodied in this phamplet—‘‘It is 
one of the numerous things that have been invented of recent 
years to make electric railway equipment more nearly fool p oof, 
and the more reliable things of this kind we can have about an 
electric car the more satisfactory electric railway operation is 
going to be.” Further information regarding this device can be 
had from the Kilbourne-Clark Company, Seattle and San Fran- 
cisco, who are selling agents for the Pacific Coast. 


Cranes, Section ‘‘E’’—The Wellman-Seaver-Morgan Com- 
pany, Cleveland, O., manufacturers of iron and steel works equip- 
ment, have issued a beautifully illustrated and very comprehen- 
sive catalogue covering their out-put of Ladle, Overhead Travel- 
ing, Gantry and Locomotive Cranes. This company are build- 
ers of high efficiency cranes of both standard and special types, 
and it is stated that they make a specialty of special cranes and 
cranes for extra heavy duty. It is announced that the United 
States Government have recently awarded a contract to the 
Wellman-Seaver-Morgan Company for crane service over two 
ship building berths at the Navy Yard at Mare Island. Thisisa 
very important contract, comprising an immense steel trestle 
and a powerful high speed cantilever Gantry crane mounted on 
same and traversing over the two berths. 


Westinghouse Unit Switch System of Multiple Control, 
Circular No. 1091—TIllustrating and describing a system of 
multiple unit control developed by the Westinghouse Company. 
It is stated that this system employs an ingenious combinaton of 
electro-magnetic and pneumatic devices to produce a reliable 
and effective method of controlling from a single point a single 
car or train of cars, all or part of which are equipped with mo- 
tors. The arrangement is such that each motor car operates as 
an independent self propelling unit which may be connected to 
other similar units or to trailer cars not provided with motors in 
any combination whatsoever, but which is at all times under per- 
fect command. It isapplicable alike to alternating and direct- 
current motors, and to double and quadruple equipments. It 
may be arranged for either automatic or non-automatic acceler- 
ation and for operation with or without a train bus line. Flexi- 
bility, convenience, safety and reliability, ease of installation 
and economy of operation and maintenance are claimed as 
characteristics and features of great value. 


Stirling—A Book on Steam for Engineers—Published by 
the Stirling Company, Trinity Building, New York, and edited 
by the engineering staff of the Stirling Company. This com- 
pany, while naturally exploiting their own product, have evi- 
dently realized that a trade catalogue may be made to serve a 
dual purpose, that of an advertising medium and also as a book 
of reference. The “Book on Steam for Engineers’’ is a substan- 
tially bound and profusely illustrated volume of 250 pages, con- 
taining much data on steam practice of great value to engineers. 
The chapters devoted to Impurities in Boiler Feed Water, Com- 
bustion, Fuels for Steam Boilers, Utilization of Waste Heat, 
Horsepower Rating of Boilers, Rules for conducting Boiler Trials 
and Boiler and Steam Pipe Coverings will be found of consider- 
able interest to the operating engineer. Mr. Edward Kidwell, 
M. EB. Ph. D., is the Pacific district manager for the Stirling 
Company, with offices in the Dooly Building, Salt Lake City, 
Utah, and a copy of the above publication or other information 
relative to Stirling Boilers may be had on application to him. 
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EDITORIAL. 


CHRISTMAS CREETING 


This is the time of year when the very air is filled with 
the glad tidings— 


*‘Peace on earth, good will toward man.’ 


‘*The Journal’” extends to all its readers the compliments 
of the season. 


This has been called an age of elec. 
tricity, and when we look back over the 
last few years and consider the progress 
that has been made in the use and appli- 
cation of electricity we are truly astounded 
at the wonderful developments and ac- 
complishments of the day. In illumination, transmis- 
sion of power, telegraphy, telephony and transportation, 
and in allied and inter-connected fields, electricity has 
been put to manifold uses and with remarkable results. 
In transportation have we been particularly interested of 
late, and we now confidently look forward to the elec- 
trification of the railroads of the country in a manner 
such as is being carried out at present on some of the 
large terminal and suburban lines in the East. 

Yet, in all of this development along electrical lines 
which attracts us by its very newness and novelty, are 
we not apt to lose sight of developments equally as 
remarkable and equally as productive of results in other 
fields of engineering? The present noteworthy advance 
that is being made in electric traction is remarkable, yet 
it could not now be possible had it not been for the evo- 
lution, development and perfection of the steam loco- 
motive. Although scarcely one hundred years old, the 
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steam engine as applied to locomotion on land is today 
one of the few great inventions of the world. Without 
it civilization could not have advanced so rapidly, new 
territory could not have been opened up, nor could our 
unparalleled means for trade and commerce have been 
so well developed. 

It is interesting, therefore, to peruse a paper such as 
that presented by William A. Doble before a recent 
meeting of the Pacific Coast Railway Club and pub- 
lished in this and succeeding issues of THE JOURNAL OF 
ELECTRICITY, POWER AND Gas. Mr. Doble’s paper is 
entitled ‘‘ The Evolution and Development of the Steam 
Locomotive, as Evidenced by the Exhibits in the Trans- 
portation Building at the St. Louis World’s Fair.’’ It 
gives an excellent historical review of the early attempts 
made toward applying power for locomotion on land and 
follows the development step by step through the differ- 
ent stages of invention and improvement to the modern 
powerful locomotive giants of today. The historical 
part of the paper is based on descriptions of the models 
and original locomotives exhibited by the Baltimore and 
Ohio Railroad. This exhibit, which was exceptionally 
complete and of inestimable value from an educational 
point of view, has been brought together only after 
years of painstaking labor and effort, the leading spirit 
in making the collection being Major J. C. Pangborn. 
The collection has attracted so much attention and has 
proved to be of such great value that successful steps 
have been taken toward the foundation of a permanent 
institution devoted to the railway and allied interests of 
which this collection is to be the nucleus. 

Sir Isaac Newton is said to be the first to have con- 
ceived the idea of propelling a vehicle by steam. He 
proposed his method in 1680, but it was never actually 
put into material form. Nearly one hundred years later 
Cugnot, a French officer, designed and constructed a 
vehicle for artillery purposes which actually ran under 
steam. No tracks were used, and as the vehicle was 
propelled over the streets of Paris it in reality was an 
automobile, in the sense that we use the word today. 
Note the decided contrast between this crude and cum- 
bersome machine of Cugnot and the modern efficient, 
swift and powerful automobiles that today pass us so fre- 
quently on the street. 

After Cugnot there were several interesting improve- 
ments, but the most noteworthy was not made until 
Trevithick in 1804 first ran a locomotive on rails. Thus 
we see that the real history of the steam locomotive, as 
adapted for hauling freight and passengers on rails, is 
only that of the last hundred years. 

Following Trevithick came such men as Oliver Evans, 
William Hedley, George Stevenson, Timothy Hack- 
worth, Ericsson and Horatio Allen, all making import- 
ant steps in the progress of steam locomotion. In 1829 
Peter Cooper built his ‘“Tom Thumb,’’ the first locomo- 
tive to be constructed in America. Thompson followed 
with his pioneer walking-beam engine, Jervis produced 
his historic ‘‘De Witt Clinton” for the New York 
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Central Railroad, and Baldwin built his famous ‘‘ Old 
Ironsides.’’ Davis, James, Allen, Winans, Rogers and 
Hayes followed with other distinctive features, all of 
which Mason in 1853 remodeled and worked into har- 
monious and symmetrical form. 

Since the ‘‘ Mason’’ the development apparently seems 
to have been more one of increase in size and propor- 
tions rather than the introduction of radical or basic 
principles, but still, when we analyze step by step the 
development made during the last twenty-five years, we 
discover that it has only been made possible by countless 
valuable improvements and new inventions, which to the 
layman are not easily recognized nor fully appreciated, 
but which all have their part in the perfected engine of 
the present. 

The climax of the historical exhibit was the mon- 
strous Mallet compound built for handling freight on the 
mountain divisions of the Baltimore and Ohio. This 
locomotive is nearly twice as powerful as two engines of 
the consolidated type, and affords an interesting object 
lesson when compared with Stevenson’s ‘‘ Rocket,” built 
seventy-five years previous. It is curious that Steven- 
son’s smokestack, having a length three times the diam- 
eter of the boiler, has shrunken in the Mallett engine to 
proportions insignificant and hardly recognizable. 

The other modern engines, exhibited at St. Louis and 
described by Mr. Doble in his paper, are typical examples 
of the various classes of steam locomotives now in com- 
mon use throughout this country and Europe. Their 
dominant characteristic is the production of immense 
power in the small space available. Higher boiler 
pressures have been reached, the fire-boxes have been 
increased in width, the boilers have been enlarged and 
the vulnerable working parts have been strengthened, all 
with the object of economy and maintenance in opera- 
tion constantly sought by transportation companies. The 
West and its leading railway systems were well repre- 
sented in the locomotive exhibit. One of the new types 
shown, developed to meet the necessities of heavy traffic 
by a transcontinental railway company, was a tandem- 
compound, ten-driver, fourteen-wheel engine, a design 
which attracted considerable attention. 

The steam locomotive is said to be doomed, and it may 
be that in the course of the next half-century we will find 
the electric locomotive taking its place, both for local 
and through service. Be that as it may, it is well for us 
to pause in the rush of our modern age and consider 
well the epoch-making results wrought by the builders 
of the steam locomotive, and which have been so well 
set forth in Mr. Doble’s paper. 


RECENT STREET RAILWAY DECISIONS.* 
KNOWLEDGE NOT PREVENTING CONDUCTOR RECOVERING FOR 
INJURY FROM DEFECTIVE STEP 
Shepherd vs. St. Louis Transit Co. (Mo.), 87 S. W. Rep. 1007. 

June 6, 1905. 
A conductor given a car one day which had a defective step was 
injnred by its giving away and throwing him to the ground when 
he attempted to step ou it from the ground in pursuance of his 


*From Street Railway Review, Volume XV, No. 11, November, 1905. 
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duties. The jury were instructed that it was incumbent upon 
him to show by a preponderance of the evidence that he did not 
know of the broken and unsafe condition of the step, and that the 
alleged condition of the same was not open and obvious to him 
in the exercise of reasonable care upon his part of his own safety, 
or that of the passengers carried on said car while he was con- 
ducting the same. The supreme court of Missouri, division No. 
2, holds that this instruction was erroneous. It says that under 
the law the conductor may have known of the defect, yet, unless 
it was so open and obviously dangerous that ordinary prudence 
would have dictated that he refuse to use it, it would not defeat 
his right of recovery. 





NO RIGHT TO KNOCK WAGON OFF TRACK. 
Strode vs. St. Louis Transit Co. (Mo.), 87 S. W. Rep. 976. 
May 24, 1905. 

Conceding that the driver in question in this case ought to have 
driven out of the track when he heard the gong, it was plain to 
be seen that he was making no effort to do so, and that this dis- 
regard of the duty, if it was a duty, the supreme court of Missouri, 
division No 1, says, did not give the motorman the right to drive 
his car against the wagon and knock it off the track. 





STOPPING ON STREET RAILWAY TRACK TO PULL DOWN LEG 
OF TROUSERS. 
Jordan vs. Old Colony Street Railway Co. (Mass.), 74 N. E. Rep. 
315. May 18, 1905. 

When a man has at least the whole highway, including a side- 
walk devoted to foot passengers alone, to choose from, it is not 
the act of a prudent man who wants to pull down one leg of his 
trousers, the supreme judicial court of Massachusetts says, to 
select a street railway track eight seconds around and away from 
a corner from which an electric car may emerge at any moment, 
and to stoop over to pull down his trousers without again looking 
up until he is run over. 





NOT CONCLUDED BY SILENCE DURING PAVING OF STREET. 
Louisiana Improvement Co. vs. Baton Rouge Electric & Gas Co., 
(La.), 38 So. Rep. 444. Jan. 6, 1905. Rehearing denied 
April 10, 1905. 

The mere silence and inaction of a street railway company while 
streets traversed by its tracks are being paved, the supreme court 
of Louisiana holds, do not estop it to plead the absolute want of 
power and jurisdiction in the city council to levy a special tax 
against the company for street improvement. This doctrine is 
especially applicable to a case where the contract was let on the 
basis of payment by the city and abutters, and the evidence shows 
no benefits accruing to the railway from the work. 





DUTY TO PROVIDE MAIL, COLLECTORS SAFE ACCESS TO CARS. 
Young vs. People’s Gas and Electric Co. (Ia.), 103 N. W. Rep. 
788. June 9, 1905. 

The company operated a street railway system, having, by some 
arrangement with the postoffice department, boxes attached to 
its cars for the reception and transportation of mail deposited 
therein, while at certain intervals a carrier in the postal service 
was required to visit the central barn or shed in which the cars 
were stored and collect the mail from the boxes. The supreme 
court of Iowa deems it sufficient to say that the general obligation 
of the company to provide the mail carriers safe access to the cars 
which they were required to visit cannot well be disputed. 





CONTRACT TO SECURE CONSENT AND FRANCHISE AGAINST 
PUBLIC POLICY. 
Sussman vs. Porter (U.S. C. C., N. J.), 137 Fed. Rep. 161. May 
5, 1905. 

An aggrement to procure the consent of property owners for 
the construction and maintenance of a trolley line in front of their 
properties, and also to obtain a municipal franchise to operate 
such trolley line for a fee contingent upon success, the United 
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States circuit court, in New Jersey, holds to be contrary to public 
policy, and void, and that no part of the stipulated compensation 
can be recovered. It says that it is not a question whether im- 
proper influences were contemplated or used or not, but the con- 
tract is vitiated from the fact that it provides for the procure- 
ment of legislation, whether municipal or otherwise. The law 
looks to the general tendency of such agreements, and it closes 
the door to temptation by refusing them recognition in any of 
the courts of the country. : 


PERSONAL. 


Shea & Shea, architects, announce the removal of their offices 
to 532 Market Street, Hobart Building, fifth floor, San Francisco, 
Cal. 


Mr. Robert McF. Doble, consulting engineer, of San Francisco, 
has severed his connections with the Abner Doble Company in 
order to resume his individual practice. 


Mr. W. L. Goodwin, general manager of the John M. Klein 
Company, leaves for the East November 30th on a business trip, 
he expects to be away about three weeks. 


Dr. Kilbourne, of the firm of Kilbourne & Clark, has been 
in San Francisco several days during the latter part of November 
on a business trip. While here he was entertained at luncheon by 
the Engineering Club. 


Mr. S. I. Wailes, manager of sales of the National Electric 
Company, of Milwaukee, Wis., has been on a business trip to the 
Coast and established the company’s western office in the Rialto 
Building, San Francisco. 


Mr. R. S. Masson, consulting electrical engineer, Los Angeles 
and San Francisco, spent a few days in San Francisco during the 
early part of the month looking after his interests in this section. 
Mr. Masson reports electrical interests as very active in southern 
California, with a bright outlook for the ensuing year. 


Mr. A. P. Peck, who is well known in the middle West as a 
successful salesman of electrical machinery, joined the Allis- 
Chalmers Company in the early part of October and will hear- 
after be connected with the New York offices of this company. 
Mr. Peck will give particular attention to the sale of power and 
electrical machinery. 


Mr. Edward H. Niesz, for many years with the Chicago Edison 
Company and Federal Electric Company, of Chicago, who intro- 
duced to the Pacific Coast the porcelain enameled steel signs and 
specialties manufactured by the Federal Electric Company, is 
associated with The John M. Klein Electrical Company and de- 
votes all his time to the sign department of their business. 


Mr. C. W. Sirch, recently connected with the Electric Light 
Company at Globe, Ariz., and previous to that with the Los 
Angeles Electric Company and the Edison Electric Company, 
has identified himself with the Churcher Rectifier Company, 
Cincinnati, O. Mr. Sirch is a well known eugineer and is meet- 
ing with a great deal of success in his new venture. While rep- 
resenting the Churcher Company for the entire Pacific Coast he 
will make his headquarters in Los Angeles. 


THE MADISON SQUARE GARDEN ELECTRICAL SHOW. 


HE Gold Car Heating and Lighting Company, of 17 Bat- 
tery Place, New York, is preparing an exhibit to exploit 
the modern uses of electricity in heating. Electrical 

devices for car heating have long been used successfully by the 
street railway companies, but it is only within a short time that 
the possibilities of electricity as a means of house heating have 
been appreciated. It is claimed that electricity as an auxiliary 
heating system has demonstrated its practical value, and may be 
operated at a cost not exceeding that of gas. The exhibitors be- 
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lieve that their demonstration of electricity as applied to the 
heating of buildings will prove very interesting. 

The uses of the Telautograph will be exploited by the Gray 
Telautograph, 80 Broadway, New York. This instrument, by 
which the writer at one end of the wire may transmit his hand- 
writing on an electrical machine to a similar machine at a dis- 
tance, has been gradually coming into favor as its possibilities are 
being realized. As a means of conveying instructions the instru- 
ment is of real service in the commercial world, particularly in 
view of the fact that signatures so placed on checks may be ac- 
cepted as legal by the banks. The exhibitors will place Telauto- 
graph machines about the Garden, where visitors will be allowed 
to operate the machines and study its mechanism and its uses. 

Among the exhibitors at the show, will be the National Food 
Company, of Niagara Falls, New York. This concern is prepar- 
ing a complete exhibit of its electrical machinery for manufac- 
turing its food products without the touch of a human hand, from 
the time the wheat is received until it is turned out in market- 
able form. The methods of cooking food products by electricity 
will form a particularly interesting and practical feature of this 
exhibit, not only because of the rapidly increasing uses of elec- 
tricity to the culinary arts but also because of its decreasing costs. 

In the exhibit of the National Carbon Company, of Cleveland, 
O., at the electrical show, will be a recent improvement in the 
carbon brush line which is described as a carbon brush with ex- 
pansible pig tail attachment. This attachment is claimed to be 
a decided improvement over any similar device which has here- 
tofore been exploited as it reduces the electrical loss between the 
surface of the commutator and brush holder to such an extent 
that the increased efficiency will more than pay for the brushes 
nsed on a machine. Among the other exhibits of this company 
will appear a complete line of electric batteries, both wet and dry 
types, in lines adapted to uses such as automobile and gas engine 
ignition, electric bells, enunciators, telephones, railway signals, 
gun firing and submarine signalling. 

The uses of the dry cell in medicine and surgery will be dem- 
onstrated by the National Company. It is claimed that the 
Columbia dry cell exploited by them has proven of great value 
in electrical therapeutics as it has enabled the practictioner to 
treat his patients at the bedside. This exhibit is aimed to be of 
particular interest and value to the medical profession. 

The display of electrical machinery for cooking the products of 
the Natural Food Company, of Niagara Falls, New York, will be 
one of the interesting displays. This company will exhibit at 
this show a small electric oven similar to those operated at their 
plant. This machinery will show how the various layers of their 
electrically baked shredded wheat wafer are compacted together 
by a special machine, the component parts of which somewhat 
resemble waffle irons. Each bar is provided with a number of 
sharp points which serve to indent the cracker. Current is pro- 
vided to each bar so that during the actual process of formation 
the cracker is baked. These forming and baking irons are car- 
ried upon an endless belt, which finally brings the cracker or 
rather the sheet of crackers through a device which cuts them 
apart and drops them on a belt, whence they are carried to the 
packing tables. 

The Standard Vitrified Conduit Company, whose offices are at 
39 Cortlandt Street, New York, will be among the exhibitors. It 
is stated that this company furnished all of the third rail insula- 
tors for the Interborough Rapid Transit Company for use both on 
the elevated and on the subway, and also supplied material for 
the Brooklyn Rapid Transit and the Scioto Valley Traction Com- 
pany in Ohio. In view of the extensive operations of this com- 
pany in telephone, railway and electric light underground con- 
duit construction in the East, a practical exploitation of its work 
should be of special value to those interested in this line. 


The National Electric Company of Milwaukee, Wis., has estab- 
lished its western sales office at 530 Rialto Building, San Fran- 
cisco, under the able management of J. Frank Perry. 
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THE CALIFORNIA ELECTRICAL WORKS. 
NTHUSIASTIC would be but a mild term to express the 
E feelings of the officials of the California Electrical Works 
over the fast approaching completion of the company’s 
new building at 642 Folsom Street, San Francisco. The marked 
increase in their business has made them feel very keenly the 
entire inadaquacy of their present quarters, and every one con- 
nected with the establishment down to the office boys is antici- 
pating with pleasure the day of removal. And one can well ap- 
preciate this feeling after an inspection of this new building even 
in its present uncompleted condition. 

The exterior of the building, illustrated herewith, gives an im- 
pression, at first sight, of substantial solidity, and a closer inspec- 
tion confirms this impression. That the interior arrangement of 
shipping rooms, heavy stock and general supply departments, 
factory and offices, has been designed by some one thoroughly 
familiar with the requirements of the electrical supply business is 
quite evident, and not an inch of space has been wasted. 
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On the first floor we find the space devoted to a retail store, 
heavy stock, shipping and receiving departments. In the latter 


, every facility will be provided for the rapid handling of in-com- 


ing and out-going consignments. The shipping department in 
particular has been designed with the evident idea that ‘‘speed’’ 
is a paramount factor in conducting a successful supply business, 
and as one of the gentlemen expressed it—‘‘We would like to 
drop an order into a slot at the top of the building and in fifteen 
minutes shoot it out as a completed shipment through one of 
these big doors into a wagon.” 

‘*Prompt shipment’’ is the watchword on the Coast today, and 
to make prompt shipment a firm must have the goods and then 
be so systemitized that the order is handled quickly and accur- 
ately from the clerical force to the shipping platform, and the 
California Electrical Works has made a long step toward perfec- 
tion in these things in their new building. Around the entire 
north and west sides of the building we find a broad shipping and 
receiving platform of concrete with ways so? arranged that num 





NEW FACTORY, WAREHOUSE AND OFFICES OF THE CALIFORNIA ELECTRICAL WORKS, 642 FOLSOM STREET, NOW IN COURSE OF CONSTRUCTION 
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erous wagons can be backed in or driven out withont interfer- 
ence. The second and third floors are to be given up to factory 
purposes, and a portion of the fourth for general supplies. These 
floors are directly connected with the shipping department by 
heavy freight elevators. The other portion of the fourth floor is 
devoted to the general offices, and here a great deal of the artis- 
tic has been observed without detracting in any way from the 
general utility of the office arrangements. An electric passenger 
elevator will serve this floor, and to the right, stepping from the 
elevator, you enter almost directly into.a general reception and 
sales room, large, well lighted and cheery. Opposite this room 
are the offices of the officials and heads of departments. To the 
left, across the hall from the elevator, are the offices of the pur- 
chasing agent, superintendent of construction, etc. The entire 
plan is an ideal one for the rapid handling of a large business, 
and at the same time the comfort and health of employes has 
been taken into consideration in detail. It is stated that the 
company expects to be in the new quarters by November 24th, in 
fact, some of the heavier stock is being moved at the present 
writing. Altogether the California Electrical Works may well 
feel proud of their new home and the fact that they are one of 
the prominent factors in the general prosperity of the Pacific 
Coast. 

The announcement is made that warerooms and offices have 
recently been opened in Los Angeles, where a complete stock of 
general supplies will be carried. This branch is in charge of 
Richard Spencer, who has been the company’s selling agent in, 
southern California for some time past. 
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WEST COAST MACHINERY COMPANY. 
PROMINENT exemplification of the industrial activity 
which is building up the entire Pacific Coast is the estab- 
lishing of the West Coast Machinery Company at 523- 
525 Mission Street, San Francisco. 

The gentlemen who are directing the affairs of this company 
have thoroughly realized that the Coast trade demand two things: 
First, high grade productions; second, quick delivery. They 
have acted wisely upon this realization of conditions and have 
identified themselves as exclusive Pacific Coast agents with the 
prominent manufacturers hereinafter noted and taken over, as 
their ware rooms and offices, the entire building, approximating 
some 10,000 square feét, at the above address, having also two 
other warehouses. 

Conspicuous among the manufacturers represented by this en- 
terprising concern is the Watkins Laundry Machinery Company, 
Cincinnati, O., builders of a very complete line of modern laun- 
dry machinery. It is the intention to carry a heavy stock, per- 
mitting immediate delivery, of all the standard laundry machines 
manufactured by the Watkins Company, alsoa line of these 
machines electrically operated. 

The John H. McGowan Company, Cincinnati, O., manufac- 
turers of steam, power and electric-driven pumping machinery. 
The name of the McGowan Company is synonomous with reli- 
ability and careful workmanship and their product covers a wide 
scope. 

S. Flory Manufacturing Company, Bangor, Pa., steam and 
electric mining and contractors hoisting engines. The stock in 
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this line will be among the largest carried on the Pacific Coast. 

Robbins & Myers, Springfield, O., builders of direct current 
generators and motors, ceiling, desk and bracket fans, are well 
known in the electrical field and their product is regarded as of 
the highest standard by users of high grade electrical apparatus. 

The Cincinnati Electric Tool Company, Cincinnati, O., are 
the manufacturers of a comprehensive line of electric drills and 
grinders and the fact that the stock to be carried in this line is 
very complete will be of interest to machine shop and factory 
men. The application of electricity to machine tools makes this 
a particularly interesting line. 

Other agencies fully stocked are: 

Parks Ball Bearing Machine Company, Cincinnati, O. Wagon 
makers and carpenters will find many things in this output to 
interest them and improve their methods. 

Dean Gas Engine Company, Cincinnati, O., manufacturers of 
gas engines for all power purposes. This company also build a 
special engine for operating electric light generators and claim 
a regulation and economy closely approximating steam practice. 

The King Machine Tool Company, Cincinnati, O., building 
an up-to-date line of boring machines. 

Hubbard Motor Company, Middletown, Conn., high-speed, 
light weight gasoline motors adopted to all classes of stationary 
and marine service. 

Hilbret Machine Company, Cincinnati, O., ice cream machin- 
ery, embodying late designs and improved methods in this class 
of machines. 

Triumph Manufacturing Company, Cincinnati, O., a full line 
of bakers machines of high grade, electrically driven. 

American Spiral Pipe Company, Chicago, manufacturers of 
spiral steel pipe riveted, for water works, pipe lines and hydrau- 
lic and exhaust and steam purposes. 

Garden City Fan Company, Chicago. The dry kilns manu- 
factured by this firm are well known and of high repute through- 
out the country. Lumbermen of the Pacific Coast should be in- 
terested in this line. 

Trump Manufacturing Company, Springfield, O. In every 


part of the world where water is used this company has a large 


number of their turbines in use. They have a large number at 
work on the Pacific Coast but heretofore have not been repre- 
sented here. 

The West Coast Machinery Company are manufacturing a 
special line of saw mill and logging machinery. They have a 
number of oiher agencies and connections pending for different 
classes of machinéry, such as engines, boilers, heaters, blowers, 
woodworking, refrigerating machinery and machine tools; in 
short they will be one of the best equipped houses on the Coast 
due to the fact of their carrying such an immense stock. 

The officials and directorate comprise the following well known 
San Francisco business men: 

John W. Hoyt, president; Geo. D. Clark, vice-president; A. D. 
Hulse, director; Reginald L. Muir, managing director. The lat- 
ter is well known on the Pacific Coast and has had some twenty- 
two years general engineering and electrical experience; they 
purpose as contracting engineers to undertake the installing or 
erecting of complete power plants, factories, etc., so that his ex- 
perience should prove invaluable. Correspondence is solicited 
from parties interested in any of the above products. 


The National Electric Company, of Milwaukee, Wis., manu- 
facturer of Christensen air brakes, air compressors and electri- 
cal machinery, has opened a Cleveland office at 416 Electric 
Building, in charge of George S. Hastings, who will handle the 
complete line throughout Ohio, Indiana, Michigan, West Via- 
ginia and New York as far east as Schenectady, and electrical 
machinery only in Pennsylvania as far east as Johnstown. 

This company has recently closed a contract with the Ar- 
buckle-Ryan Company, of Toledo, Ohio, for two 250-kilowatt, 
engine type, alternating current generators, for installation at 
Canton, O. 
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SIGN OF THE TIMES. 


HE John M. Klein Electrical Company, Inc., has added to 
its already large list of exclusive Pacific Coast agencies the 
porcelain enameled steel sectional-letter, special and panel 

electric signs, sockets and specialties manufactured by the Fed- 
eral Electric Company, of Chicago. 

It is stated that they carry a complete 
stock of all sizes and styles of these sign 
letters, as well as the many other special - 
ties such as clamp sockets, clamp bush- 
ings, clusters for lamps of the Meridian 
type for store and office lighting, porce- 
lain candle adapters, couch portables, 
outlet-box covers with clamp sockets for 
Bossert and Toler boxes and many other 
standard specialties of Federal manu- 
facture. 

The porcelain enameled steel signs are made up of a series of 
porcelainized embossed sheet steel plates, each plate bearing a 
single letter, securely screwed to a frame of channel iron, the ad- 
joining edges being overlapped. The plates are porcelain enam- 
eled inside and out, giving a finish which is unequalled for dura- 
billty and reflecting qualities and when 
assem bled upon frame of galvanized chan- 
nel iron, the signs are rust, fire and 
water-proof. The standard colors are 
letters of a brilliant white, with a back 
ground of royal blue, giving a very effec- 
tive contrast by day or night. 

The Klein Company state that they are 
making a very favorable proposition to 
central stations whereby Federal signs 
can be furnished to their customers by 
investing practically no capital, and at 
the same time making it a decided ad- 
vantage to the customer. This depart- 
ment of the Klein Company’s business, although comparatively 
a new one, is in the hands of men experienced not only in the 
sign business but also in central station practice, and it is well 
worth any central station manager’s while to take the little time 
necessary to get all the facts and figures on the sign proposition 
which this company can furnish. 

We understand that the Edison Electric Company, of Los An- 
geles, is going into the business of furnishing electric signs to its 
customers, on the plan so unccessfully in operation in Chicago, 
Portland, Or., Hartford, Conn., and many other towns, and has 
started the ball rolling by placing an order with The John M. 
Klein Electrical Company for a Federal porcelain enameled steel 
electric sign, with the company’s name in full, to be installed in 
front of their office in each and every town where they have an 
office—about twelve signs in all. These are to be used as a prac- 
tical demonstration of the advantages of electric signs in all lines 
of business, 








ALLIS-CHALMERS STEAM TURBINE FOR THE BROOK- 
LYN RAPID TRANSIT COMPANY. 


HE sixth of the hugh power plants to be constructed for the 

- Brooklyn Rapid Transit Company will show, in some re- 

spects, a radical departure from the features usually found 

in stations where reciprocating engines are installed. Among 

the more important of these is the small floor space needed for 
the machinery. 

The engine room of the ordinary station requires 60 per cent. 
of the total ground spa«::, and the boiler section 40 percent. In 
the new turbine plant, the turbine floor occupies but two-thirds 
the space required for the boilers. In other words, a turbine 
station of a given capacity requires only two-thirds of the ground 
room needed by a reciprocating engine station. This is import- 
ant in localities where real estate is costly, and there is also a 
saving in expense incurred for buildings. 
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The new Williamsburg station, which has been erected near 
the bridge of that name, is designed to accomodate a total of 
nine steam turbine and generator units, three of which are now 
being installed. One of these is the Allis-Chalmers gooo horse- 
power unit. 

The turbine is of the horizontal multiple expansion, all-around 
parallel flow type, generally known as the “Parsons” type, oper- 
ating at 750 revolutions per minute. The generator is a “Bul- 
lock’’ alternating current machine built by the Allis-Chalmers 
Company at its Cincinnati works. 

The turbo-generating unit measures approximately forty-seven 
feet in length, over all, thirteen feet three inches in width and 
eleven feet six inches in height above the engine room floor. Its 
height above the foundation is scarcely more than that of the 
low pressure cylinder of a reciprocating engine, of equal capac- 
ity, above the upper platforra, and such cylinders are frequently 
more than thirty feet above the engine foundations. 

Notwithstanding the rapidly increasing use of steam turbines, 
their sale has not affected that of reciprocating engines, which 
have their distinct field of operation. The Allis-Chalmers Com- 
pany state that they find the capacities of their shops taxed to 
the utmost to keep up with orders for engines of the reciprocat- 


ing tyPe- 
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are continuous and in one direction, thus avoiding any unneces_ 
sary handling. 

The capacity of the works has been increased about fifty per 
cent. by the addition of a number of special toolsin the machine 
shop department, while a complete new blacksmith and erecting 
shop has been built and the machine tool department enlarged 
by a substantial addition. 

The locality of the works is so fortunate in regard to shipping 
facilities that, although somewhat cramped for space, it was 
thought better to hold to this location rather than attempt to 
move the entire works to a location which would necessarily be 
more remote from the industrial center of Portland. 

There is a strong feeling in the Northwest that the manufac- 
turing interests have been somewhat slumbering, and the en- 
largement of these works is in response to the belief that another 
year will see great activity in the advancement of the Pacific 
Coast cities to a position where they are better able to meet the 
manufacturing competition of the Eastern concerns. 








The Nevada Consolidated Copper Company, of Nevada, has 
closed a contract with the Allis-Chalmers Company for a battery 
of six large size McDougall roastings furnaces, each with six 
hearths. 





WILLAMETTE IRON AND STEEL WORKS. 


HE Willamette Iron and Steel Works, of Portland, Or., 
have recently enlarged their capital stock from $125,000 
to $300,000 in order to enlarge their facilities and to take 

care of the increasing demands of the business. This company is 
gradually giving up the general practice of Pacific Coast shops in 
doing all classes of work and have specialized on a few particular 
lines adapted to the heavy requirements of this part of the country. 

For many years this shop has enjoyed a large share of the 
marine and steamboat requirements for the Columbia River. In 
addition to this the favorable locality made it advisable for some 
local shop to take up extensively the manufacture of logging, 
hoisting and saw mill machinery. All of these specialties in- 
volve the use of extensive special equipment in the way of mod- 
ern high speed tools, electric cranes, etc., and in the enlarge- 
ment of the works special attention has been given to the econo- 
mical handling of this class of work. : 

The enlargement of the shops is such that from the foundry to 
the completed shipment, the progress of the parts of a machine 


THE SINGLE-PHASE RAILWAY SYSTEM ADOPTED BY 
THE NEW YORK, NEW HAVEN AND HART- 
FORD RAILWAY COMPANY. 


UT a few years ago a corps of enlightened and courageous 
engineers adopted the alternating current system for the 
first electrical power development at Niagara Falls. The 

wonderful progress of the past decade is abundant evidence of 
their wisdom and foresight, and the alternating current system 
has become very prominent in the field of power transmission. 
During the past few weeks another body of able engineers has 
been at work investigating a problem of like proportions and 
equal importance, and their selection of the alternating current 
system for the New York, New Haven and Hartford Railroad is 
another evidence of the marked advance in alternating current 
practice and a demonstration of its adaptability in the field of 
electrical transportation. 

These two orders for machinery indicate important steps in the 
progress of electrical engineering. The one marked the com- 
mencement of the commercial development of electric power 
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service, which has already reached such tremendous proportions, 
and the other marks the beginning of the electrification of our 
great transportation systems. These two orders were placed with 
the Westinghouse Electric and Manufacturing Company. 

The contract comprises twenty-five locomotives for high-speed 
passenger service, each of which will weigh approximately 
seventy-eight tons, and will be capable of maintaining a schedule 
speed of twenty-six miles per hour in local service with a 200-ton 
train making stops every 2.2 miles and reaching a maximum 
speed of about forty-five miles per hour. In express service a 
speed of from sixty to seventy miles per hour can be maintained 
with a train weighing 250 tons. To handle heavier trains two or 
more locomotives will be coupled together and controlled from 
the forward cab. The multiple control system, which forms part 
of the equipment, makes it possible for a single engineer or 
driver to operate several locomotives coupled together just as 
easily and as accurately as he can handle one, in a manner similar 
to that with which we are familar on electrically operated elevated 
roads, where trains made up of many motor-driven cars are con- 
trolled entirely from the forward car. 

It is stated that these single-phase alternating-current series 
motors will operate with thorough success when supplied with 
direct current, and may therefore be employed on either the 
alternating or direct current system. It has accordingly been 
possible for the officials of the railway company to adopt approved 
methods of advanced engineering and select an economical 
system for the operation of their lines, and at the same time 
accommodate their equipment to the direct current system now 
being installed by the New York Central Railroad Company, as 
the New York, New Haven and Hartford Railroad utilizes the 
tracks of the latter company between Woodland and the Grand 
Central Depot in New York City. For a time the service will be 
confined to this section. It is therefore with an eye to future 
rather than to present requirements that the alternating current 
system has been adopted. 

Each locomotive will be equipped with four single-phase rail- 
way motors of the straight series gearless type, and with the unit 
switch system of multiple control. The motors will be perma- 
nently connected two in series. On direct current the pairs of 
motors will be operated in series parallel and on alternating cur- 
rent by voltage control. The motors will be spring supported 
and connected by flexible drive in such a way that all dead weight 
will be taken off the axles. On direct current each motor will be 
capable of developing a rated output of 400 horsepower. 





PACIFIC STATES TELEPHONE AND TELEGRAPH 
COMPANY. 


N reply to our question as to new developments in the com- 
pany’s business, particularly in Los Angeles and southern 
California, an official replied: ‘‘Los Angeles—we never get 

in sight of finishing our work in Los Angeles.’’ The Pacific 
States Company claim 25,000 telephones in actual service in the 
southern metropolis and enough contracts ahead to keep the 
construction department busy for a number of months. 

It is also stated that the new south office, corner Jefferson and 
San Pedro streets, has been cut in and that the new west office 
located in the southwestern portion of the city will soon be ready 
for occupancy. These offices are equipped with full multiple, 
common battery boards and will serve to materially increase the 
efficiency of the company’s service in Los Angeles. In the ex- 
treme southern portion of California new equipment has been 
installed in La Jolla, National City and El Cajon, and many of 
the long distance lines re-constructed. 

At Portland, Or., new underground conduit has been laid and 
several new 400 pair cables installed. 

Seattle, Wash., has kept pace with the general increase in the 
company’s business and it has been found necessary to erect two 
new two-story buildings, one in the Queen Ann district and one 
on Madison Hill—both these exchanges will be equipped with 
full multiple, common battery switchboards. 
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Long distance facilities are rapidly being increased, a new 435 
pound copper line has been run between Portland and Roseburg, 
Or., and an additional copper loop between Portland and Pen- 
dleton, Or. 

At Sacramento, Cal., a new thirty-pair submarine cable has been 
laid across the Sacramento River, and it is stated that this is the 
latest dry core cable, and the toll line between Sacramento and 
Auburn is being re-constructed. When questioned regarding 
developments in San Francisco the only answer that could be 
obtained was ‘‘wait until we get into the new building.” 


STEADY DEMAND FOR STEAM ENGINES. 


LTHOUGH the steam engine of today must compete with 
the simplicity, compactness and effactiveness of the 
steam turbine and the high commercial economy of the 

gas engine, there are still many cases where it is found advan- 
tageous to install this class of prime movers. The advent of the 
steam turbine and gas engine only seems to stimulate the de- 
mand for prime movers of all typesand the steam engine busi- 
ness keeps pace with this demand. 

The Westinghouse Machine Company, of East Pittsburg, Pa., 
has within the last few weeks booked orders for more than 
seventy-five steam engine, aggregating i0,764 horsepower. Of 
the different types of steam engines manufactured by this com- 
pany, 5040 horsepower of Marine type were sold, 2740 horsepower 
of compound steam engines, 1823 of Standard, 801 of Junior and 
the remainder of Corliss. The largest single order during this 
time was received from the Tehuantepec Railway, of Mexico for 
four sixteen-inch by thirty-four-inch Marine type engines and 
two eight and one-half-inch by eight-inch Standard engines for 
equipping their Salina Cruz and Coatzacoalcos power house. 


AUTOMATIC BELT TIGHTENING IDLER. 


NEWLY designed belt tightening attachment for the 
A standard Crocker-Wheeler Form L, motor is shown in the 
accompanying cut. It is stated that this Idler may be 
used wherever limited centers between pulleys required an in- 
creased belt contact on the pulley surfaces. This device is so 





designed that it may be attached at any time to any Form L 
motor having a rear end shield. Flyer No. 276 describes this 
Idler in detail and will be sent to parties interested on applica- 
tion to the Crocker-Wheeler, Ampere, N. Y., or any of their 
numerous branch offices. 


ALLIS-CHALMERS COMPANY. 


The Yampa Smelting Company have just closed a contract 
with the Allis-Chalmers Company for six McDougall furnaces, to 
be installed in the Salt Lake City plant. The furnaces are of 
the standard Klepetke-McDougall type, but with all the latest 
improvements in details. Each furnace will have six superim- 
posed hearths, each with its sets of rabble arms and rakes. The 
furnaces are all of large size, measuring eighteen feet, outside 
diameter. 


The Portland General Electric Company of Portland, Or., have 
just introduced a very attractive feature for street lighting to the 
merchants. They are furnishing, free, any sign that the mer- 
chant desires. This is in line with their effort to increase business 
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CATENARY LINE MATERIAL.* 

HE advent of high tension alternating current distribution 
for railway works made necessary a radical departure in 
the design of line supporting devices, the insulation sur- 

faces practicable with moulded insulators, which are ample for 
500-volt direct current work, being entirely inadequate for the 
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and employed exclusively by the General Electric Company. In 
this process, the fibers of the wood are completely filled with a 
resinous compound which not only permanently excludes mois- 
ture, but so ties together the fibers as to greatly increase the 
strength and toughness of the stick, as the strength of thread is 
increased by waxing. 


SINGLE TRACK TANGENT SPAN, WITH ANCHORAGE 


higher potentials of alternating current distribution. The new 
catenary system of line construction provides not only ample 
insulation length and surface for the highest potentials used or 
contemplated but also meets every condition imposed by the 
high speeds of modern suburban and interurban operation, 
whether with alternating or 500-volt direct current distribution. 
Inasmuch as high speed operation will obviously be confined 


ae 


The high speeds of modern interurban and suburban service 
require that the sag of the trolley wire between suspension points 
be limited to a distance within the limit of resilience of the trol- 
ley and this can be effected by proper spacing of the suspension 
points in each span. The spacing of poles is therefore only a 
matter of the weight of span which each pole can carry and of 
sag permissible in the messenger cable. 


— 


Te 


DOUBLE TRACK TANGENT SPAN, WITH ANCHORAGE 


to suburban and interurban lines, usually over private right ot 
way, a system of bracket, rather than span wire construction, 
may be exclusively employed. 

The trolley wire is supported at intervals of any desired length 
by ears dependent from a steel messenger cable carried by porce- 


On tangents, a pole spacing of 150 feet is recommended which 
may with advantage be reduced on curves, depending on the de- 
flection of the curve. With this spacing the total sag of messen- 
ger and trolley wires may be limited to approximately thirty 
inches without undue stress in the messenger cable, and three 


DETAIL OF DOUBLE TRACK ANCHORAGE 


lain insulators on the bracket arms, and all pull offs and anchor- 

ages are furnished with insulators of a specially treated wood. 
The successful employment of wood for this purpose has been 

made possible by the vacuum process of impregnation, devised 


 *abstracts from the General Electric Company’s Catalogue No. 1049, cover- 
ing railway line material and rail bonds. 


suspension points per span will be found sufficient to hold the 
trolley wire level enough for the highest practicable speeds. 

The ears for the center suspension points are provided with 
sister hooks which engage the messenger wire, and the ears for 
supplementary suspension points provide for attachment of a 
short piece of cable depending from the messenger cable. This 





eae 


.is case of its leaving ,the 
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method of suspension is used 
at supplementary points in- 
stead of a rigid link in order 
that the height of the trolley 
wire at all points may be 
accurately adjusted. 

The anchor spreaders, 
usedin double track con- 
struction, are poles of select- 
ed hickory, the function of 
which is to maintain the 
proper distance between the 
two trolley wires where there 
is a transverse stress, as at 
anchorages and at pull off 
points on curves. 

By means of the curve 
spreaders the lengths of 
spans on curves may be at 
least doubled without undue 
displacement of the trolley 
wire from the center line. 

Atsingle track anchorages 
the transverse pull of the 
anchor cable is resisted by 
a hanger consisting of a 
malleable iron yoke with 
wood strain insulators, car- 
ried by the bracket as in the 
familiar flexible bracket con- 
struction. 

A specially long bracket 
must be used at such points 
to admit the necessary 
length of insulation in the 
hanger. 

On single curves where 
the line is to be pulled 
toward the side on which 
the poles are set the pull-offs 
may be attached to a bridle \ 
between the poles. Where 
the line is to be pulled away 
from the poles, separate 
pull-off poles must be set on 
the outside of the curve. 

The anchor yoke is pro- 
vided to prevent the trolley 
pole from catching in the 
angle between the trolley 
wire and the anchor cable, 


wire while running. 

The brackets employed 
may be of any form having 
requisite strength and stabil- 
ity and provided with means 
for supporting the insulator 
pin. 

The diagram on page 544 
shows construction details 
and disposition of each of the! 
special devices employed. 


Mr. Frank Hooker Alfred, M. AM. Soc. C. E., has associated 
himself with the Canadian White Company, of Montreal, as gen- 
eral manager. Mr. Alfred is widely known asa railway construc- 
tion engineer, and among the prominent positions which he has 
occupied is that of chief engineer of the Pere Marquette Railway, 
and during his tenure of office this company was reorganized and 
extended into Buffalo and Chicago, involving the construction of 
new line and terminals, new shops and buildings and yards at 
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DOUBLE TRACK CURVE 





DETAIL OF SINGLE TRACK ANCHORAGE 





SINGLE TRACK CURVE 


Grand Rapids, Michigan, and also new shops at St. Thomas, 
Ontario. 


The John Barrett Company, of Portland, Or., have removed to 
408-10 Morrison Street. The members of the firm inform us that 
they have 4000 square feet more floor surface than in their old 
building. Their new quarters will be fitted up as a modern show 
room for the display of their new line of gas and electric fixtures. 
They make a specialty of the installation of electricity in office 
buildings, hotels and dwellings. 
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CATENARY LINE CONSTRUCTION 


OCCIDENTAL MACHINERY AND ENGINEERING 
COMPANY. 


HE enormous demand in the West for all classes of mach- 
inery is making it necessary for machinery houses to very 
materially increase their facilities. The carrying of large 

stocks of standard machines and supplies is becoming a vital nec- 
essity, and from recent developments we can believe that the 
Eastern factories are beginning to ‘‘sit up and take notice’’ and 
recognize the fact that their Western representatives are not only 
hustling for business but getting it. In line with this very satis: 
factory condition we are pleased to note the removal of the Occi- 
dental Machinery and Engineering Company, advisory and 
constructing engineers and manufacturers agents, to new quarters 
at 401 Mission Street, corner Fremont, San Francisco. Bruce 
Cornwall is the president and A. E. Roe, vice-president and 
general manager, of the Occidental Company, and that they 
have implicit faith in the future of the Pacific Coast is evidenced 
by this new department. Mr. Cornwall is the son of the late 
Hon. P. B. Cornwall, and Mr. Roe is widely known as one of our 
successful mechanical engineers. 

In addition to their work as consulting and constructing engi- 
neers this company will act as the Pacific Coast representatives 
for the following machinery and equipment manufacturers: 

The Filer & Stowell Co., Milwaukee, Wis. Among the special- 
ties manufactured by the Filer & Stowell Co., are Corliss engines, 
condensers, compressors, heavy duty rocking valve engines, 
pumping machinery, hoisting machinery, sawmill machinery and 
power transmission machinery. This company have made a 
specialty of standard and heavy duty Corliss engines and elec- 
trical work, lighting and power, and the Occidental Company 


are prepared to furnish complete estimates and specifications 
embracing any requirements for this class of service. 


The Standard Safety Boiler Company, Chicago, Ill., manu- 
facturers of horizontal and vertical water tube boilers. The 
Standard Company seem to have made no radical depart- 
ure from the best known practice in their designs but claim that 
their boiler is very simple and every part is easily accesible for 
cleaning and repairs and that nothing but the highest grade 
material enters into their construction. It is stated that as soon 
as the sections are put together they are tested to 250 pounds 
hydraulic pressure so that any imperfections in the tubes or cast- 
ings are easily detected before shipment. Further information 
regarding these boilers can be had from the Occidental Company. 


The National Blower Works, Milwaukee, Wis., producing a 
complete line of steam hot blast apparatus, pulley fans, steam 
fans, steel plate planing mill exhausters, disc fans, steam traps, 
blast gates, cotton elevators and steam engines also leather dry- 
ing, dry kiln and mechanical draft apparatus. The National out- 
put is well and favorably known and as far as possible a full 
stock will be carried by their Coast representatives. 


The National Steam Pump Company, Upper Sandusky, O., 
builders of steam and power pumps. We understand that the new 
works of the National Company are very extensive and are sup- 
plied with special tools and machinery for producing fine work in 
the shortest possible time. This line is a comprehensive one and 
a large stock will be found in the Occidental Company’s ware 
rooms. A number of other factories will be represented as soon as 
the company is thoroughly settled in the new quarters and it is 
expected that December rst will find them equipped for business. 

Catalogues and other descriptive matter will be gladly mailed 
to parties interested. 
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PERMANENT ORGANIZATION OF THE ENGINEER- 
ING CLUB. 


N November 23d a number of gentlemen interested in the 
various branches of the engineering profession, and allied 
interests, met to discuss and conclude arrangements for 

an Engineering Club. A permanent organization was formed 
with the following officers: President, C. L. Cory; vice-president, 
L. E. Sperry; treasurer, T. E. Bibbins; secretary, C. E. Wiggins. 
Directors, C. L. Cory, L. E. Sperry, T. E. Bibbins, C. E. Wiggin, 
C. H. Penoyer, W. L. Goodwin, F. L. T. Lee. There is talk of 
establishing the Club in the new Uhl Building on Market Street. 
Here is the golden opportunity. for some ‘‘Carnegie’’ of the Pacific 
Coast to come forward and furnish the Club and present it to the 
members with his compliments. His name would be forever re- 
membered among the engineering fraternity. 


INCREASING DEMAND FOR GAS ENGINES. 


An increasing demand for the gas engine is noticeable, due no 
doubt to greater appreciation of the excellent operating economy 
of this class of prime mover. The Westinghouse Machine Com- 
pany, of East Pittsburg, Pa., have received within the last few 
weeks many orders for gas engines, ranging from ten B. H. P. to 
1,000 B. H. P. No less than thirty-six gas engines are covered 
by these orders, aggregating 6,647 B. HH. P. One of the most 
recent orders was received from the Rockland Eiectric Company, 
of Hillburn, N. Y., for two 500 horsepower double acting horiz- 
ontal tandem gas engines. This company has already in oper- 
ation three nineteen-inch by twenty-four-inch Westinghouse 
double acting gas engines direct connected to generators, and 
this second order serves as a testimonial of theirsatisfaction with 
the use of gas engines as prime movers. 


The Westinghouse Electric and Manufacturing Company state 
that they will have a new line of ceiling and floor column fan 
motors on the market the coming season, both direct and alter- 
nating current. These fans will have four blades and ball bear- 
ings, and be finished in black enamel and oxidized copper. The 
alternating current fans will be of the induction typé and the 
direct current fans will be furnished with three-point switches. 





Wash.—The North Shore Telephone Company 
has filed its articles of incorporation here. 


Deer RIveER, 


Jackson, Cal.—Geo. C. Bruce and F. H. Harding have located 
20,000 inches of water on the North Fork of the Mokelumne 
River for electric power purposes. 


PortLanp, Ore.—The Portland-Salem Electric ‘Railway Com- 
pany has been incorporated here with a capital stock of $100,000, 
by W. J. Welch, W. H. Cordes and H. Dunn. 


Los ANGELES, Cal.—The Southern Water Company has been 
incorporated here, by D. J. Desmond, W. J. Nimmo, Carroll 
Allen, and L. A. Crandall, all of Los Angeles. 


San Francisco, Cal.—C. N. Felton has awarded the contract 
for the electric wiring of the Bell Theatre Building on Market 
street to the Pacific Central Electric Company. 


Reno, Nev.—The Nevada Fuel Oil Company has been incor- 
porated here with a capital stock of $100,000. The incorporators 
are J. M. McCormick, A. M. Beebe and William Wagner. 
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PLEASANT VALLEY, Wash.—The Pleasant Valley Farmers Tele- 
phone Company has been incorporated here with a capital stock 
of $400 by R. Fenton, E. I. Radcliffe and R. H. Williams. 


San Francisco, Cal.—The Martland Electric Company has 
been incorporated here with a capital stock of $25,000. The in- 
corporators are H. W. Lewis, R. W., Edith and Louise Martland. 


PortLanp, Ore.—The Rainier Water, Light and Power Com- 
pany of Portland, has been incorporated here with a capital 
stock of $50,000, by E. S. McCoon, A. B. Richardson and T. D. 
Richardson. 


SatemM, Ore.—The Farmers’ Home Telephone Company of 
Canby, has been incorporated with an authorized capital stock 
of $10,000, by G. W. Scramlin, O. I. Miller, A. J. Strubhar and 
S. M. Strubhar. 


San Francisco, Cal.—The United Power, Water & Dredging 
Company, has been incorporated here with a capital stock of 
$75,000. The incorporators are J. A. McPherson, J. P. Moffett 
and M. J. Turner. 


San Francisco, Cat.—The directors of the Ocean Shore 
Railway Company filed amended articles on incorporation on 
October 19th, increasing the capital stock of the company from 
$3,000,000 to $5,000,000. 


Great Fatts, Mont.—Articles of incorporation have been filed 
here by the Cascade Telephone Company with a capital stock 
of $5000. The incorporators are C. H. Austin, R. P. Thorough- 
man and W. J. Bickett. 


Los AnGeLes, Cal.—The California Electric Company, of Los 
Angeles, has been incorporated here with a capital stock of 
$50,000 by Richard Spencer, E. M’ Scribner, W. F. Gibbs, Oscar 
Lawler, and E. L. Sperry. 


Los ANGELES, Cal—The Home Telephone Construction Com- 
pany has been incorporated here with a capital stock of $500,000. 
The directors are Carl L. Doron, C. G. Andrews, M. Andrews, 
Philo Jones and F. G. Doron. 


Los ANnGeLEs, Cal.—The Southern Water Company has filed 
articles of incorpation here. The incorporators are Edward S. 
Shattuck, D. J. Desmond, W. J. Nimmo, Carroll Allen, and L. 
A. Crandall, all of Los Angeles. 


Botse, Idaho.—The Star Independent Telephone Company has 
been incorporated here with a capital stock of $10,000. The in- 
corporators are H. D. Anderson, J. S. Clark, L. B. Wehr, A. S. 
Bixby, S. S. Foote and A. W. Hall. 


San Francisco, Cal—The Rubicon Water & Power Company 
has been incorporated here with a capital stock of $1,000,000. 
The incorporators are A. S. Macdonald, G. S. Wall, R. A. Jack- 
son, Geo. C. Davis and H. D. Jerrett. 


SALEM, Ore.—The Willamette Traction Company has been in- 
corporated here by A. Welch, C. B. Rhodes, J. H. McNary and 
others, with a capital stock of $1,250,000. The 
build a road between Portland and Salem. 


company will 


San Francisco, Cal—The Morse School of Telegraphy Com- 
pany has been incorporated here with a capital stock of $30,000. 
The incorporators are L. S. Stewart, H. R. McCreary, W. L. 
Stricker, J. H. Shulkey and E. T. Clayton. 


San Francisco, Cal—The Nevada Gas Company has filed 
articles of incorporation here, with a capital stock of $150,000, 
the amount subscribed being $300. The incorporators are G. H. 
Whipple, Winfield Dorn and A. L. Chickering. 








Los AnGeLes, Cal.—The Jurupa Water, Light and Power Com- 
pany has been incorporated here with a capital stock of $200,000 
with $3,000 subscribed. The incorporators are: F. Pickard, J. B. 
Samuel and H. L. Cornish, all of Los Angeles. 


Nampa, Idaho.—The Star Independent Telephone Company has 
been incorporated here with a capital stock of $10,000. The 
purpose of the company is to establish a long distance tele- 
phone line connecting Boise, Nampa, Caldwell, Pearl and Em- 
mett. 


Beatry, Nev.—G. S. Wheatley, representing the California- 
Nevada Mining, Milling & Power Company, which is preparing 
to put in a power cable to this point, has closed contracts for 
power with a number of mining companies operating in this 
section. 


San Francisco, Cal.—The Estes Electrical Company has filed 
articles of incorporation here, with a capital stock of $10,000. 
The incorporators are I. S. Lillick, H. M. Estes and G. A. 
Moore. The amount of capital stock is subscribed in full and 
paid in. 


Ontario, Ore.—The Ontario Gas, Oil & Power Company has 
been incorporated here with a capital stock of $15,000, to pros- 
pect for oil, gas and artesian water in this vicinity. The incor- 
porators are F. W. Metcalf, C. E. Kenyon, J. R. Blackaby and 
Jacob Prinzing. 


Los Ance.tes, Cal—The Los Angeles Fire Alarm Company 
has filed articles of incorporation here. The capital stock of 
the company is $50,000, of which $1000 was subscribed by the 
incorporators, W. F. Lloyd and C. S. Tappan of Los Angeles 
and Force Parker of Ocean Park. 


Los Ancetes, Cat.—The Chino Water Company has filed 
articles of incorporation here. The capital stock of the company 
is $150,000, of which $5000 was subscribed by the incorporators, 
E. G. Kuster, C. G. Greene, L. T. Chandler, J. K. Macomber 
and Ralph Day, all of Los Angeles. 


Corona, Cat.—The Corona Home Telephone Company has 
completed organization by electing A. C. Wood president, W. J. 
Pentelow vice president, D. M. Browning secretary and C. A. 
Kinney treasurer. The capital stock of the company is $25,000, 
of which $7000 has been subscribed. 


Cuico, Cal.—The Central Investment & Water Company has 
filed articles of incorporation here with a capital stock of 
$500,000. The incorporators are Charles Brier, F. Youngberg, 
G. W. Cline, G. D. T. Toy, and M. B. Kellogg. 


Santa Ana, Cal.—The town trustees of Santa Ana have de- 
cided to call an election to vote upon the proposition of issuing 
bonds to the amount of $135,000, of which $60,000 will be used for 
the construction of a municipal electric light plant and $50,000 
for the erection of a municipal gas plant. 


Los AnceLes, Cal.—The Western Amet Gas Company has filed 
articles of incorporation here. The capital stock of the com- 
pany is $500,000, the amount subscribed being $249,999. The 
incorporators are T. H. Amet, J. A. Woolacoot, W. A. Bon- 
durant, F. R. Kellogg and N. G. Douglass, all of Los Angeles. 


Satt Lake, Utah—The Malad Light & Power Company has 
filed articles of incorporation here, with a capital stock of 
$100,000, to construct and operate electric light and power 
plants. The officers of the company are as follows: D. S. Tag- 
gart, vice-president; G. H. Jay, treasurer, and J. A. Largent, 
secretary. 


BELLINGHAM, Wash.—Howard F. Grant, manager of the Seat- 
tle Electric Company, has recommended to Stone & Webster, 
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owners of the power plant at Nooksack Falls, that the capacity 
of the plant be increased from 2000 to 3000 h. p. Mr. Grant 
estimates that the necessary alterations and additions will cost 
about $20,000. 


Santa Rosa, Cal.—The Santa Rosa Oil Company has filed 
articles of incorporation here with a capital stock of $400,000. 
The incorporators are O. M. Theon, of Santa Rosa; G. Whita- 
ker, of Bakersfield; J. P. Tuff of Crookston, Minnesota; M. B. 
Galveltad, of Bakersfield, and H. H. Oberg and E. Evenson of 
Santa Rosa, Cal. 


Watita Watia, Wash.—The Parker Investment Company has 
been incorporated here with a capital stock of $100,000, by the 
following: F. J. Parker, president and general manager; A. L. 
Lorenzen, vice- president, and H. H. Turner, treasurer. It is 
the purpose of the company to deal in electric and gas plants, 
water works and railways. 


Orecon City, Ore.—H. W. Hageman states that he has com- 
pleted arrangements for the construction of an electric power 
plant on the Clackamas River seven miles above Oregon City. 
He reports that the survey for the plant has been completed by 
Engineer Ballin of Portland. The erection of the plant will 
necessitate the building of a 35-foot dam. 


Repwoop City, Cal—Wm. J. McCauley has begun suit against 
the United Gas & Electric Company of this city for $25,000 
damages on account of the death of his son, Wm. J. McCauley, 
Jr., who was killed in a yacht by charge of electricity resulted 
from the mast of a yacht coming in contact with one of the 
company’s wires which was suspended over a creek. 


San Francisco, Cal.—The California Midland Railroad Com- 
pany has filed articles of incorporation here, the incorporators 
being John Martin, Eugene J. de Sabla, Jr., Leo H. Susman, 
Lawrence W. Pryor, and Walter J. McLean. The capital stock 
of the company is $3,000,000 of which $70,000 has been sub- 
scribed. The company proposes constructing an electric road 
from Marysville to Nevada City, with a branch running south 
to Auburn. : 


CenTRAL Point, Ore——The Independent Telephone Company 
has been incorporated here by Frank Andrews, Geo. Randall, 
J. M. Olds, and Geo. Randall, Jr. It is the purpose of the In- 
dependent Company to connect with the Oregon City exchange of 
the Pacific States Telephone Company for long distance service. 
Frank Andrews is one of the principal stockholders in the Far- 
mers’ Telephone Company. 


San Francisco, Cal.—The Northern Water & Power Com- 
pany will hold a stockholders meeting in this city December 
19th, at room 905, Mills building, to consider the proposition of 
creating a bonded indebtedness of $1,000,000. 


Los Ancetes, Cal.—Bids for the $1,500,000 worth of bonds, 
proceeds of which are to be used in the Owen River Water 
Project, were opened on November ist. One bid submitted by 
E. H. Rollins & Sons and N. W. Harris & Co., of New York and 
Boston, offered par accrued interest and a premium of $15,913 
for the entire issue. Ten other bids, each for $100,000 worth 
of bonds, were submitted by Los Angeles banks. 


Napa, Cat.—The Calistoga Electric Light & Power Company 
has filed articles of incorporation in the County Clerk’s office 
at Napa with a capital stock of $20,000. The articles provide 
for the establishment of a gas and electric light plant, to be 
operated in Calistoga. The directors of the company are G. S. 
Cutler, E. L. Armstrong, G. W. Cutler and Mrs. Edna Brown, 
all of Calistoga, and District Attorney Raymond Benjamin of 
Napa. 
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Satt Lake, Utah.—The Blue Bench Co-operative Water Com- 
pany, which is constructing irrigation works in the Blue Bench 
district, has filed an application for 200 second feet of water 
from the East Fork of Rock Creek. The company purposes 
constructing an 850 h. p. plant to be operated under a head of 
40 feet. The current will be used for lighting and power pur- 
poses. The water will be diverted from Rock Creek through a 
canal six miles long. 





Point Ricumonp, CaL.—The annual meeting of the Richmond 
Water Company will be held here on November 17th. 


San Francisco, Cal.—A dividend of 40 cents per share was 
declared by the Pacific Lighting Company on Nov. 7th. 


San Francisco, Cat.—The annual meeting of the Richmond 
Light & Power Company will be held here on November 6th. 


Pxuoenrx, Ariz.—The Phoenix Water Works bonds have been 
sold to W. R. Todd & Co., of Cincinnati, at par and accrued 
interest. 


San Francisco, Cal.—A dividend of 1 per cent, payable Nov. 
15th, has been declared by the American District Telegraph 
Company. 





San Francisco, Cal.—The Central Light and Power Company 
has declared a dividend of 3 per cent on its capital stock, paya- 
ble November 20th. 


SEATTLE, Wash.—At a special election held in this city it was 
voted to issue bonds in the sum of $9,000 for the purpose of build- 
ing an electric light plant. 


AMERICAN Fork, Utah.—The Utah County Light & Power 
Company has declared a dividend of 6 per cent on its capital 
stock, payable December 1st. 


Sam Francisco, Cal.—The gross earnings of the California Gas 
& Electric Corporation for September, 1905, amounted to $509,- 
008.26, showing an increase of $145,354.76 over September, 1904. 


The increase in profits for the month over the same month in 
1904, amounted to $50,991.49. 


San Francisco, Ca.—The Oro Water, Light & Power Com- 
pany will hold a stockholders’ meeting in this city on December 
28th to consider the proposition of increasing a bonded indebt- 
edness of the company by $750,000. 


San Francisco, Cal.—The gross earnings for the San Fran- 
cisco, Oakland & San Jose Railway Company for September, 
1905, amounted to $45,750.80, an increase of $5,342.49. The 
increase in net earnings was $123.06. 


San Francisco, CaL.—A meeting of stockholders of the 
Northern Water & Power Company will be held at the offices 
of the company on December 19th to consider the proposition 
of creating a bonded indebtedness of $1,000,000. 


Tacoma, Wash.—The city council of Tacoma has decided to 
call for a special election to be held December 5th, to vote upon 
the proposition of issuing bonds in the sum of $25,000 for the 
purchase of the city water system now owned by Oliver Dobson. 


BALLARD, Wash.—The franchise, wires, poles, fixtures and 
all the property of the Ballard Electric Company have been sold 


to the Seattle Electric Company. The price named in the deed 
and bill of sale is “$1, and other valuable consideration.” 


“SAN Francisco, Ca.—At a meeting of the stockholders of the 
Ocean Shore Railway Company held October 20th it was de- 
cided to increase the company’s capital stock from $3,000,000 
to $5,000,000. This is a preliminary step to authorizing a bond 
issue of $5,000,000. 


San Francisco, Cal.—The Oakland Traction Company, Con- 
solidated, has issued a statement showing that the gross earnings 
for September amounted to $217,291.42, an increase of $16,237.99 
over the gross earnings for September, 1904. The net earnings 
showed an increase of $9,688.97. 


Va.ieyo, Cal—The town trustees of Vallejo have decided 
to call a special election to vote upon the proposition of creat- 
ing a bonded indebtedness to build, equip and operate a Muni- 
cipal Lighting and Power plant. The cost of installation, it is 
estimated, would be about $71,000. 


ANAHEIM, Cal.—The town trustees of Anaheim have called 
an election for Nov. 11th, to vote upon the proposition of issue- 
ing bonds as follows: $25,000 for city water works; $25,000 for 
an electric light plant; $15,000 for a gas plant, and $6,000 for 
sidewalks and oiling public streets. 


Los ANGELES, Cal.—The first installment of $25,000,000 on the 
payment of the purchase price for bonds to the amount of 
$1,500,000, issued for the purpose of constructing the Owens 
River Water System has been received at Los Angeles. Prelim- 
inary and development work will at once be begun. 


Monrovia, Cal.—Dr. West Hughes has purchased the con- 
trolling interest in the Monrovia Telephone Company which 
operates the Home Telephone Company here. At the meeting 
for the election of officers, Dr. Hughes was made president; 
J. M. Baldwin, vice-president, and F. N. Hayes, secretary and 
treasurer. 


San Francisco, Cal.—The Sierra Nevada Water & Power 
Company has mortgaged to the Union Trust Company, of this 
city, all its rights of way, franchises, etc., in Calaveras County 
and other places, to secure the payment of $3,000,000 of 20-year 
5 per cent bonds, the payment of which is guaranteed by the 
Union Trust Company. 


Watia WALLA, Wash.—The stockholders of the Northwestern 
Gas & Electric Company will hold a meeting December 21st, for 
the purpose of acting upon the proposition of increasing the 
capital stock of the company from $650,000 to $1,000,000. If the 
increase is decided upon an additional power plant will be built 
upon the upper Walla Walla. 


San Francisco, Cal.—The San Francisco, Oakland & San Jose 
Railway Company will in January issue $1,500,000 in second 
mortgage bonds, to be used in extending its system and increas- 
ing its equipment. Beside the changes already published addi- 
tional improvements will be made, including an increase in the 
motive power from 3,000 h. p. to 4,000 h. p., the adding of two 
new ferry boats, 50 new cars, building of a new ferry slip, the 
placing of concrete piers under the ferry terminus and the en- 
larging of the station on the terminus. 


Watia WALLA, Wash.—The Northwestern Gas and Electric 
company will hold a stockholders’ meeting here December 21st, 
to consider the proposition of increasing the capital stock from 
$650,000 to $1,000,000. 


San Francisco, Cal.—The stock of the O’Brien Reflector and 
Electric Tube Lamp Company, on which assessment No. 1 is 
delinquent, will be sold at 3 p. m., November 18th, at the office 
of the Company, 106 Union Square avenue, San Francisco. 
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San Francisco, Cal—The Oro Water, Light & Power com- 
pany will hold a stockholders’ meeting in this city on December 
28th, to consider the proposition of increasing the bonded indebt- 
edness to $750,000, which will be an increase of $150,000. The 
payment of the bonded indebtedness so created will be secured 
by mortgage or deed of trust on all the property and franchises 
now belonging to the company, or which it may hereafter ac- 
quire.. It is also the company’s intention to install 2500 more 
horse power and. otherwise improve its plant. 


Prescott, Utah.—The town trustees of this place have decided 
to call an election for November 15th, to vote upon the propo- 
sition of issuing bonds in the sum of $5500 for the purpose of 
installing a gravity water system. 


PortLanp, Ore.—The water committee of the City Council has 
sold the necessary bonds to insure the building. of a gravity 
water system and the improving of the electric lighting system 
to Morris Bros., of Portland. Morris Bros. have contracted 
to take the bonds in any sum from $40,000 to $80,000. There 
will be a premium of $12.50 on $20,000, the bonds drawing 5 per 
cent interest. 


San Francisco, Cal.—The California Gas and Electric Corpora- 
tion paid a regular monthly dividend of 25 cents per share on 
November 15th. 





Verpt, Nev.—The new plant of the Truckee River General 
Electric Company, at Marmol, near Verdi has been completed. 


Prescorr, Ariz.—The Jessie Mining Company is preparing to 
erect a power plant and will install two 350-kilowatt electric 
generators. 


San Dreco, Cal.—It is reported that plans are being drawn for 
a 10,000 h. p. electric plant to be used in furnishing power to 
the Babcock Electric lines. 


Baker City, Ore.—The Powder Valley Company is erecting 
an immense power plant on Powder river and will string wires 
as far west as La Grande, Ore. 


Eureka, Cal.—An electric plant has been installed at the 
Ryan Slough shingle mill by Cheney, Kelly and Reid. The plant 
was put into operation on October 30th. 


San Jose, Cal—The Geo. McGloughlin Manufacturing Com- 
pany is preparing to install an electric power plant for the 
purpose of operating the machinery in their new manufacturing 
plant. 


City or Mexico, Mex.—Salvador Cambino, of Santa Cruz de 
Rosales, has asked for a concession permitting him to use the 
waters of San Pedro river at Bosquill de la Virgines for power 
proposes. 


Borse, Idaho.—The Penn-Idaho Mining Company is preparing 
to erect a reduction plant at its mines, with at least 500 tons 
capacity, in connection with which an electric plant will be in- 
stalled. 


Reno, Nev.—W. D. Arnett, a mining engineer of Reno, has 
appropriated valuable water rights on the Truckee River six 
miles east of Reno. Mr. Artiett states that he will begin the 
erection of a power and lighting plant on his new location next 
April. 
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Vera Cruz, Mex.—The “La Electra” company has made ap- 
plication to the town trustees for a local concession allowing 
them to establish an electric power plant in that city. It pro- 
poses to provide electric light and power for private residences 
and factories. 


PortLanp, Ore.—The North Santiam river is to be used to 
generate power for the proposed electric line, which will operate 
between Portland and Eugene, Ore. Rights have been secured 
by the new company in Lind and Marion counties, which will give 
175,000 horse power. 


VisaLiA, Cal.—The Mt. Whitney Power Company has begun 
preparations to install a steam auxiliary plant in Visalia with 
a capacity of 1500 horse power. The lack of rain this summer 
and the low water in the East Fork and the main Kaweah 
rivers have made this necessary. 


San Dreco, Cal.—The Fletcher-Salmons Investment Company 
has appropriated the water of San Luis Rey and Pauma Creeks 
for use in the developing of power and the generating of elec- 
tricity for mechanical purposes. The water will be carried sev- 
eral miles in pipes, conduits and tunnels. 


Borse, Idaho.—It has been decided to install a power plant in 
the new capitol building, at Boise, to run dynamos to supply 
light and to furnish power to run fans which will send com- 
pressed air, heated by pipes in winter, and cooled by refrigerat- 
ing coils, in summer, through the building. 


Reno, Nev.—The Vista power site, located several miles east 
of Reno, has been purchased by a company which will immediate- 
ly begin the construction of a plant for the purpose of supplying 
Reno with power and light. The company has agreed to supply 
Reno with power and light inside of six months. 


Stockton, Cal.—Owing to the scarcity of water in the moun. 
tains, due to the long dry spell, the Standard Electric Company 
has been compelled to shut down its plant during most of the 
day, and the American River Electric Company has only water 
enough to last two or three weeks more unless rain should fall. 


San Bernarpino, Cal.—Four appropriations of water were 
filed here a few days ago by A. E. Poole, of Los Angeles, N. M. 
Mease, E. L. Coles and B. A. Lieser. The appropriations cover 
water in the Mojave river and Deep Creek, to be used for the 
generation of electric power and for domestic and irrigation 
purposes. 


Verpi, Nev.—Officers of the Truckee River General Electric 
Company report that the drawing off of water from the Truckee 
river to fill the ice ponds has interfered somewhat with the 
company’s electric plant, but that the trouble is expected to be 
relieved within a few days, by which time the ponds will have 
been filled. 


San Francisco, Cal.—The National Park Electric Power Com- 
pany contemplate building in the near future some fifteen miles 
of pipe line and their electric power plant on the Merced River. 
A. C. Kuhn of San Jose, President; C. J. Kuhn, General Mana- 
ger; G. F. Wakefield, Engineer. Offices Fifth and Julian St., 
San Jose, Cal. 


Orient, Wash.—Machinery for the new electric plant at the 
Bolcher mine has arrived and will be installed at once, and in 
the near future, the 32-h. p. gasoline engine used for power, will 
be supplemented by a water power system, and wires will be 
run to the Iron Queen mine where electric drills will be sub- 
stituted for hand drills. 


Awnaconpna, Mont.—J. A. Dunlap, purchasing agent. for the 
Washoe smelters, has closed a contract with the Allis-Chalmers 
Company, of Milwaukee, Wis., for the delivery of electric motors 
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ELECTRIC WIRING, SHEET METAL WORK 


Letters and Electrical Material For Sale or Rent 


Novelty Sign 


Co. (iu.) 


127 Eddy Street, San Francisco, Cal. 


A. C, GENERATORS 
|\Two 75 kw., Westinghouse 
| 60 cycle, will wind for 
| any voltage or phase. 


FOR SALE 


|One 75 kw., single-phase, 
| Westinghouse, 133 cycle, 
| 2000 volts. | 


FARNSWORTH 
ELECTRICAL = 
WORKS | 
111 Jessie Street | 
San Francisco 


A. C. MOTORS 

|Two -hp., Emerson, sin- 
gle phase, 110-volt. 

24 .hp., Wagner, 104-volt. 

|\One hp , Stanley, 104-v. 

|''wo 3-hp. Wagner, 208-v., 
one-phase. 

Three 3-hp., 200-v., or 400-v. 
Stanley S.K.C., 2-phase. 

One 5-hp., 200 or 400-v., two 
phase, Stanley S.K.C. 

|One 20-hp., type C, West- 

| inghouse, 200 or 400-v. 

|One 150-hp. 1200 or 2200-v. 

| type C, Westinghouse, 

3-phase. 
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ili 


METER 


THE POPULAR WATTMETER 


The K integrating — 
induction watt- 
meter is made for 


single - phase 


or 


multi - phase cir- 
cuits at any stan- 
dard frequency, 
with terminals 
separately sealed 


or 


inside sealed. 


For 50, 110, 220, 


500, 


or 


Send for Publications 


1100, 2200, 
higher voltages 


Fort Wayne Electric Works 
FORT WAYNE, INDIANA 
69 New Montgomery Street, San Francisco 


TRANSFORMERS 
Two 7%-kw., Westing- 
house, OD Type. 
Three 15-kw., Westing- 
house OD Type. 
Two 15-kw., Westing- 
house, type CS. 
Four 12% -kw.. 
house, type CS. 
One 5-kw., West., type OD. 
One 5-kw., Pittsburg, on 


Westing-| 


type 
Three 50-kw., Westing- 
house, OD Type. 
One plunger type, West- 
inghouse, panel board 
hp., 2000-y., motor. 


D. C. GENERATORS. 
One 24-kw.. G. E., 125-v. 
One 1.57-kw., West.. 125-v. 
One 5.8-kw.. West. 125-v. 
One 7%-kw., Eddy, 125-v. 
One 7%4-kw., Electrical En- 


| gineering Co., 125-v. 


15-kw., Phoenix, 125-v. 
2244-kw., West., 125-v. 
15-kw., Northern, 125-v. 
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D. C. MOTORS. 
Five %-hp.. Eck, 115-v. 
lé-hp , Diehl, 115-v. 
\Y-hp., Eck, 115-v. 
Three 2-hp., G. E., 
2-hp., G. E., 220-v. 
2-hp., G. E., 220-v. 
5-hp,, Harding, 220-v. 


115-v. 


Three 10-hp., G. E., 220-v. 

jOne 10-hp., Electrical En- 
gineering Co., 220-v. 

20-hp.. Electrical 

| gineering Co . 220-v. 


En- 
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Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


Manufacturers of all kinds of 


Electric, 


Electrical Repair Work a Specialty 


52-54 Natoma Street, near Second 
Between Mission and Howard Streets 


Telephone Main 5679 


Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 


San Francisco, Cal. 





THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA, 


PA. 


“Chloride Hccumulators FOR ELECTRIC RAILWAY AND POWER STATIONS, CENTRAL 
STATIONS, ISOLATED LIGHTING, CAR LIGHTING, ETC., ETC. 


SEND FOR DESCRIPTIVE BULLETINS 


San Francisco Office: 326 RIALTO BUILDING. 
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TORONTO, 
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Latest 


Byron Jackson's nm Centrifugal Pumps 


THE GREATEST INVENTION 
OF THE AGE. BEATS ALL 
OTHERS IN EFFICIENCY 
AND DURABILITY 















We guarantee to raise any quantity of 
water from 100 to 2000 feet with our 
patent series Centrifugal Pumps, and 
maintain an efficiency of from 70-84 
per cent. No valves to wear out. Will 
pump muddy, gritty water, sand or 
gravel, without injury to the pump. 
Just the thing for miners and city 


Jackson’s Patent Series 2-Step Horizontal Centritugal Pump Direct Connected to water works. 


Westinghouse Electric Motor, Raising Water 275 Feet 


BYRON JACKSON MACHINE WORKS 


Write for Catalog 39 411 MARKET ST., SAN FRANCISCO, CAL. 
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KILBOURNE & CLARK CO. 


Pacific Coast Sales Agents 


Stromberg-Carlson Telephone Manufacturing Company 
TELEPHONES — SWITCHBOARDS 


ALL SIZES—FOR ANY PURPOSE 


Send us your inquiries for 


ELECTRICAL 
APPARATUS 


Cooper-Hewitt Lamps 
Gutietaanin Controllers 
Chinichios Rectifiers 
Pittsburgh Ea 


National Electric Apparatus 
Write for Catalogues 


815-817 Second Ave., 519 Mission St., 
Seattle. Wash. San Francisco, Cal. 


Revolving Field 


Alternators 


Built in All Capacities 
and Types 


National Electric Co. 


Milwaukee, U.S. A. 


National Alternating Current Equipment, Independent Light 
and Power Company, Quincy, Ill. S2"ieancisco Kilbourne & Clark Co. 
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ce Le. CORY WYNN MEREDITH Ww. H. ALLEN 
ENGINEERS 
Telephone Main 1870 331 Pine Street San Francisco, Cal. 


Expert Examination. Advisory Reports. Construction Supervision. Design of Complete Equipments. 
Betterment of Existing Systems. Engineering and Financial Examinations. 


CLEM. A. COPELAND, M.E. L. M. HANCOCK 


Consulting and Supervising Electrical Consulting Engineer 
and Mechanical Engineer 


DUGALD C. JACKSON, C. E. 
WILLIAM B. JACKSON, M. E. 
MEMBERS 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
AMERICAN SOOIETY OF CIVIL ENGINEERS 


ENGINEERS EXPERTS 
MADISON, WIS. 


SIDNEY SPROUT 


Consulting Engineer 






Has Made a Specialty of Electric Transmission of 
Energy Generated by Water Power 


402 Rialto Building San Francisco, Cal 


DONALD H. FRY 


Electrical and 
Hydraulic Engineer 







Laughlin Bidg. Los Angeles, Cal. 





F. J. PAZAK 


Telephone Engineer and Contractor 


For Building and Equipping Complete 
Telephone Plants 
234 Crossley Building San Francisco | 501 Hayward Building, San Francisco, Cal. 
Telephone Main 3186 Telephone Red 1126 


SMITH, EMERY & CO. 


Chemical Engineers 
Physical Tests and Inspections 


FACTORY PROCESSES, TECHNICAL INVESTIGATIONS, 
ANALYSIS, METALS, CRUDE PETROLEUM, 
SOLUBLE SALTS, 

CoaL, COKE, FEED AND DRINKING WATER 


Umpire and Control Work 


Electrical, Mechanical and Hydraulic 



















210 Crocker Building San Francisco, Cal. 


ABNER DOBLE COMPANY 
Engineers 


Complete Hydro-Electric Power Plants and Long 
Distance Transmissions Designed and Constructed 


Fremont and Howard Streets, San Francisco 


LEON M. HALL 


CONSULTING ENGINEER 
IN MECHANICS, 
ELECTRICITY, 
MINING. 
814 Hayward Building, San Francisco 
Telephone, Main 989 


—SCHOOL OF— 


PRACTICAL ENGINEERING 


(SLecrRical, CrviL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 


113 Fulton St., : : San Francisco 
(One block above New City Hall) 


A. VAN DER NAILLEN, President 
Send for circulars Established 1864 


Repwoon Pores 


For TELEGRAPH 


TELEPHONE 
: E.Lectric LIGHT 


PowER PLANTS 





Chemical and Physical Laboratories 
83-85 New Montgomery Street 
San Francisco 


R. S. MASSON ORLAN CLYDE CULLEN, CG. E., LL. M. In lots and sizes to suit at short notice 
Consulting : 
Seokener Counsellor at Law U. S. Supreme Court nion 1m ey Ompany 
. S. Patent Offi 
SEA Gocchie Ouliding 400 Lantieadiin Ghty, | *EOTOd Attorney U- 8. Paten 9 io a ae 
Tae eee » ‘sume tomes sat United States and Foreign Patents. Caveats. Trade : s. 5 


Marks and Copyrights 
W. STUART SMITH 
Consulting Engineer 
Electrical, Mechanical and Hydraulie 
Expert Examination, Advisory Reports, Supervision, 


Special Machinery Designed. 
Spanish Spoken. 


Military and Naval Inventions a Specialty 


Address Box 264, Station G, Washington, D. C. 





Gun Shop and Model Shop 


Warren White Sulphur Springs, Totten Postoffice, 
Virginia 


2538 Dwight Way BERKELEY, CAL. 
C. L. TURNER Thompson Brothers 
Geaaunnenee EUREKA FOUNDRY 
Complete Plant Work a Specialty Manufacturers of 


2045; Rady Street = "san Prancteco,cat.| GAStiNgS Of Every Description 


’Phone Larkin 2082 
AND 


G. FP. WAKEFIELD Cast Iron Water, Gas and Steam Fittings 


Surveyor and Engineer —— 


A Western product 


Specialty: Examinations, Surveys, Reports, Super- that ? 
meets W 
vising Hydro-Electric Power Development. 127-129-131 Beale Street 4 5 : estern 
Surveys Executed in All Portions of California Between Mission and Howard emands. ou ought 


Room 22, Porter Building, San Jose, California. gas Work a Specialty San Francisco to know about it if you 
are interested in build- 


ing. Folder free, 


Dixon’s Flake Graphite 


has always cured friction troubles, Write for a copy of 
Dixon’s newest publication ‘‘Graphite asa Lubricant’’ 


The Paraffine Paint Co. 


24 Second St., S. F. 
Los Aageles, Portland, Seattle 
Denver 32 


and learn the possibilities of Graphite lubrication. 
PLEASE MENTION THIS PAPER 


Joseph Dixon Crucible Co., Jersey City, N. J. 
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ENGINES 


Vertical or Horizontal. Single Expansion or 
poun 


GENERATORS AND MOTORS 


Direct Connected or Belted. Direct Current 
ot Alternating. Single or Polyphase. 


ROBB-MUMFORD BOILERS 


Standards of Efficiency 


Standard Electrical Construction Co. 
ENGINEERS AND CONTRACTORS 


Pacific Coast Agents for Full Lines of Electrical and Steam Generating Apparatus and Supplies 
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120-130 NEW MONTGOMERY STREET 
RIALTO BUILDING 
TELEPHONE PRIVATE EXCHANGE 580 SAN FRANCISCO, CAL. 
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Lighting 


Can best be obtained by the use of 


A: B. ARC LAMPS 


A FEW SUPERIOR FEATURES 


The case is made of pure sheet lake copper stamped and corru- 


gated and is absolutely weatherproof and waterproof. 
The mechanism is simple and lamp is so constructed as to make 
mechanism easily accessible. 
Ease of removing inner and outer globe. 
Ease of trimming. 
Made for all circuits. 
Complete stock of Adams-Bagnall arc lamps carried in San Francisco 


92-94 West Van Buren Street 


Chicago 


717-719 [lission Street 
San Francisco 
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A RECORD WORTHY OF NOTICE 
2 GRAND PRIZES. 5 GOLD MEDALS. 
J SILVER MEDAL. 


WERE AWARDED US AT THE LOUISIANA PURCHASE EXPOSITION. 


LET US QUOTE YOU ON 


Crude Oil Gas Apparatus 


AND COMPLETE 


Gas Works Machinery and Appliances 


“The Western Gas” 


All Iron Gate Valves 0 Mia . oe 
For Gas Works 4 ission Street n Francisco 


PACIFIC COAST OFFICE We plan and super- 


vise the construction 
of Gas Works 


The Western Gas Construction Co. 
Main Office and Works FORT WAYNE, IND. 


We Stand Pre-eminent 


as builders of 


Station Power Units 


Practically every street car in New 
York City, Washington, Chicago, 
Milwaukee, Kansas City and New 
Orleans is operated by power 
from Allis - Chalmers Engines, 


Allis-Chalmers Co. 


Milwaukee, Wis., U.S. A. 


Canadian representatives Allis~Chaimers-Bullock, Ltd., Montreal 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 G now that business is good. 


(Clean Boilers.) Try it. DEARBORN FEED WATER 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, “*3.2%" 29-33 Rialto Bldg., Chicago, IIl. 











TRADE & ¢ ‘ cS ey MARK MARK 


~ Ae 
- TRADE fi hat Fl 


IMPERIAL PORCELAIN EMERALD GLASS 


eS 
= 

a 
he 





PATENTED MAY 20, 1902. 


Our latest design, all insulators one piece, in- 


suring maximum mechanical strength. We make 
this type in seven sizes, the diameter varying from a 
5 inches to 15 inches for power transmission up to : 


80,000 volts. 


Catalogues, Blue Prints and Detailed Information upon request. 7 Arch Street, BOSTON, MASS. 


JOHN A. ROEBLING’S SONS COMPANY xcexcsenratives 


PORTLAND, OR. ; SAN FRANCISCO, CAL, LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


AKERS OF WIRE ROPE AND OF... 
Bare and Insulated Copper Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 


First and Stark Streets, Portland, Or. 313 First Avenue South, Seattle, Wash, Alameda and Requena Streets, Los Angeles, Cal. 
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Motors 
for Hoists 


Our Fully Inclosed, Series Wound, 
Form K Machines are 


Built for this Service 


Write to our nearest office for recommendations 
and estimates 


Size 12 K Motor Driving a Prospecting Hoist 


Crocker-Wheeler Company 


Manufacturers of Generators and Motors 
Engineers for their application to all kinds of industrial plants San Francisco Office: 


Ampere, N. 2 Fremont and Howard Streets 


For Br : ee " i For 
Water, Steam, : a a. Gas, Oil, 
Compressed Air, “am . a Varnish, Soap, 


ae + Seis) 
: ae : ae 
Paint * ae Etc. 


California Engineering and Construction Company 
RIALTO BUILDING, SAN FRANCISCO, CAL. 


Ageatstor United Metallic Tubing Company 


Made in sizes from '%-inch to 8 inches in diameter, to withstand pressures up to 350 pounds per square inch. 
MADE OF BRONZE AND STEEL. SPECIAL TUBING FOR HIGHER PRESSURES 
Send for Circulars 
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A CALIFORNIA TRAIN 
FOR CALIFORNIA PEOPLE 


THE CALIFORNIA LIMITED 


SANTA FE—ALL THE WAY 


* 
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Wagner Electric 
Manufacturing Co. 


é ST. LOUIS, MO. £ 

Single Phase Motors Inherently Self Starting 

No Delicate Conden- 
ser is Necessary 


No Friction Clutch 
Device is Necessary 











Transformers 
for both Motor and 
Lighting Service. 
Motors can be 
shipped 
immediately from 
San Francisco stock. 


Write for : 

Bulletin No. 65 on Transformers en a) ee 
Bulletin No. 66 on Motors a 

Bulletin No. 67 on Instruments 










A 20 KW Transformer Ready for Placing in €ase Back View of Sento’, Transformer, Showing Pocket for 


anger Lugs 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY,  s, RIALTO suILpwnc 
OF CALIFORNIA SAN FRAN ° 


Electric Manufacturing Co. 


CINCINNATI, OHIO 
















Manufacturers of 


Polyphase Alter- 


Writefor Bulletin 
on Type “B” 




















nating Current Motors 
Machinery 
They Have Solid 
of All Types and Cast Iron Sliding 
Capacities Sub-Bases. and 


Paper Pulleys 














Direct Current 
Lighting and 
Power Machinery 


The Brushes Need 
Not Be Moved for 
Changes of Load 
from 0 to 150 
Per Cent. 


They Are Fool 


Two 1000 k.w., 575-volt, 86 r. p. m., Bullock Engine Type Generators at Philadelphia Rapid Transit Co. 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. 3, B3ilision Street 
OF CALIFORNIA SAN FRANCISCO, CAL. 








Marine 
Lighting Sets 















THE JOURNAL OF ELECTRICITY, POWER AND GAS. v 


cet THE /PQWER TRANSMISSION 
BEST! Locke Insulators 


See Our Exhibit, Electricity Building, at St. Louis 












Insist on having 
saint? \ that RED LABEL 


VICTOR TYPE 
Improved Line Pressure 


100,000 Volts. 


I : Tested to 
150,000 Volts. 


California coiiows 


Sept. 28, — 


Adopted by 
STANDARD 
ELEcTRICc Co. 
OF CALIFORNIA 


Bay COUNTIES 
POWER Co. 


VALLEY COUNTIES 
POWER Co. 


GUANAJUATO 


POWER Co. 
June 7, 1898 
May 29, 1900 esmeanaes : 
Other patents now ATER POWER Co. 
pending. AMERICAN RIVER 


ELeEctTric Co. 


y Incandescent | op Longest Power Transmission Lines in the World 


goo,000 LOCKE INSULATORS in use on the Pacific Coast, 
Operating on Line Pressures up ta 100,000 Volis . ... . 


CALIFORNIA INCANDESCENT LAMP CO. oO, MEN & CO. 


PACIFIC COAST AGENTS 


83-85 New Montgomery Street, San Francisco. 
Rialto Building, San Francisco, Cal. Douglas Building. Los Angeles. Pioneer Building, Seattle. Wash. 





are specially designed 


FOR EVERY SERVICE 


This feature of our line of pumps is well illus- 
trated by the fact that we now have on 
patterns for over 


600 TYPES 


of capacities varying from 17 gallons to 
60,000 gallons per minute, and for speeds 
from 80 to 2600 revolutions 
These pumps may be driven by belt, or 
directly connected motors, or steam or 
gas engines 
| They have been applied to every purpose for 
‘ which pumping machinery is used, and 
will overcome all heads up to 2000 feet 
The Efficiency is Guaranteed 
All fully discussed in our Monograph 
W 50 JE. Write for it 


HENRY R. WORTHINGTON, {322% Ste 











Central Energy Secret 
Telephone Company 


——SOLE MANUFACTURERS-— 
SEMI-AUTOMATIC TELEPHONE EXCHANGES AND EQUIPMENTS 
From smallest Private Exchange to Largest 
Protected by Basic Patents 





Our System simplicity itself. 

Increases your profts by reduc- 
ing expenses. 

Original cost much less than 
others. 

1 the usual number of oper- 

2. ators are plenty. 

Cost of repairs don’t figure. 

Service is quicker, cleaner and 
cheaper than any other system 
on earth. 

Satisfaction guaranteed. 


Write for descriptive pamphlets and estimates, 





Central Energy Secret Telephone Co. 
109 New Montgomery St., San Francisco, Cal., U. S. A. 


FOR SALE 


An Electrical Contracting and Wiring business, in two good 
progressive towns in California. Both places under one manage- 
ment; good lamp and fixture trade; excellent arrangements with 
the lighting companies. For particulars, address ELECTRIC, 
care of JOURNAL, 532 Rialto Building, San Francisco, Cal. 





Address, 


SAN JOSE, 
* CAL. 


Hardwood Planing Mill 
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LOMBARD 
WATER WHEEL 
GOVERNORS 
Are the World's Standard 
Used with 400,000 horsepower of water wheels 


in this country alone 


THE LOMBARD GOVERNOR COMPANY 


36 WHITTIER STREET, BOSTON, MASS. 








Pacific Coast Agents 


JNO, MARTIN & CO. 
83-85 New Montgomery Street 
SAN FRANCISCO, CAL. 


Pioneer Building 


Douglas Building 
Seattle : 


Los Angeles 





INCORPORATE UNDER ARIZONA LAWS 


Most liberal laws in the United States. No franchise tax. 
Private property exempt from all Corporate debts. Keep office 
and do business anywhere. Send for booklet of Advantages and 
codified annotated Corporation laws and blanks. 


Arizona Corporation Charter Guarantee Company 


Rooms 5-8 Monihan Bldg. Phoenix, Arizona 


H.G. AYLSWORTH 


REPRESENTING 
ELECTRIC GAS LIGHTING CO. 
BOSTON, MASS. 


ELECTRIC AND GAS, LIGHTING APPARATUS 


519 MISSION STREET, Room 311 


Telephone James 7523 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 


ALL OUR WIRES NEW CODE STANDARD 


Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 


COMPLETE STOCK CARRIED IN SAN FRANCISCO 


NATIONAL CONDUIT AND CABLE CO. 
NEW YORK 
We Carry A CoMPLETE Stock or NATIONAL WEATHERPROOF WIRES In San FRANCISCO 


Sizes 4—o to 14—Double and Triple Braided 500,000 C. M. Triple Braided Weatherproof 
1,000,000 C. M. Triple Braided Weatherproof 


PAPER INSULATED LEAD ENCASED CABLES 


We quote very attractive prices on Bare Copper Wire, factory delivery 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


I. T. E. Circuit Breakers 


Protection for Light, Heat and Power Circuits 
Weston Electrical Measuring Instruments 
Cc. S. FLUSH SWITCHES 


Iron Wall Boxes, Wood Mats, Etc. 
COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 
ELEC TRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes %-inch to 3-inch, Carried in San Francisco, 


CIRCYLAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes 4-inch to 1%-inch, Carried in San Francisco. 


THE BOSSERT ELECTRIC CONSTRUCTION 60. 


SOLE MANUFACTURERS AND PATENTEES OF MANUFACTURERS OF 


PLUGGED STEEL CONDUIT BOXES PANEL BOARDS SWITCH BOARDS 


THE NIT UIT HIN HAND OR QUICK BREAK SWITCHES 
MO OR COND BUS GS Any Size or Capacity. Any Pole, ee or Double Break. 
THE ERICKSON CONDUIT INSULATORS Single or Double T 


COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 


JOHN R. COLE COMPANY 


Pacific Coast Sales Agents 


658-60 MISSION STREET Write for Catalogues SAN FRANCISCO, CAL. 
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Westinghouse 
Type D Oil Switches 


Built in sizes up to 1000 Amperes and 3300 Volts 
Single and Double Throw 


In Two, Three, and Four Pole Combinations 
For Switchboard and Wall Mounting 


Their compact design, the ease of connecting and disconnecting, the thorough 
insulation of connections, and the facility with which the interior may be 
inspected, give them a superior adaptability for use under varied conditions 


Westinghouse Electric & Mfg. Co. 
Pittsburg, Pa. 


San Francisco, 425 Market Street; Seattle, 314 Occidental Avenue; Los Angeles, 617 Trust Building; 


fo ene, mem ete D Oi! Switch Salt Lake City, 151 Main Street: Mountain Electric Co., Denver, and all other large cities. 
Three-Pole, Single-Throw, Wall For Canada: Canadian Westinghouse Co., Limited, Vancouver, B. C. 
Mounting With Tank Dropped 


Westinghouse Steam Engines, fas Engines, Steam Turbines, Roney Mechanical Stokers 


For particulars address nearest sales office of 


The Westinghouse Machine Co. 


Works, East Pittsburg, Pa. 


Sales Offices New York, 10 Bridge Street. Chicago, 171 La Salle Street. Pittsburg, Westinghouse Building. 
” { Boston, 131 State Street. Detroit, Union Trust Building. Philadelphia, Stephen Girard Building. 


The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Manutacturers of 


ALUMINUM 


For Electrical Transmission Work 
Maximum Strength, Lightest Weight, Minimum Cost, Equal Conductivity 


3d,/7 50,000 
Pounds Bare and Insulated in Use on the Pacific Coast Alone 


Railway Feeders, Power Transmission, Telephone and Telegraph Work 


In Use on the Longest Transmissions in the World 


Jno. Martin & Co, Pacific Coast Agents 


83-85 NEW MONTGOMERY STREET 
San Francisco, Cal. 
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If you look for Quality before mere Price 
then you will order 


“Sunset”? Dry Cells 


Not the cheapest but the 
BEST. 


Our customers send their 
friends to us. 


If your jobber tries to sell 
you some other as ‘‘just as 


rani see ya 
a\¥ te re}, / 
/ good,’’ send us your orders 


a. direct. 
| ‘ So A high amperage test is no 
HT ARTMMMR MAL «test ofacell. The STEADY, 

dite es DOWNRIGHT, HARD 
Repose é WORK that the‘‘SUNSET”’ 
will dois what counts. Ask 
for an endurance test. 


We are the licensee for the 
Pacific Coast of the National 
Carbon Company, who own 
the fundamental patent on 
dry batteries. 


nh 


Get our prices on Sal 
Ammoniac, Bluestone 
and Battery Zincs. 


| Office and Factory 


141-143 MAIN ST. 





Avenarius Carbolineum 


Will preserve your poles, ties, insulating boxes and all 
other structural timber above or below ground or 
water for at least three times its natural life 


It will save you delay, trouble and expense caused by break- 


downs, and also lessen your lumber bills. 


We sell to the leading telephone, telegraph and power com- 
panies, breweries and distilleries, sugar refineries and 
ice works, mining and smelting companies, 
ship builders and dock owners, flour 
mills and warehouses, railroads and 


steamship companies 


Send for literature and testimonials free 


JOHN R. SMITH & CO. 


Sole California Agents 


900 Battery Street San Francisco, Cal. 





























The Welsbach Burner 


The Ideal Light for Stores or Dwellings 


Will Brilliantly Uluminate a Room 
Twenty-five Feet Square 





The Opalite 


is composed of the best burner, 
mantle and glassware on the mar- 
ket, consisting of No. 668 high 
candle-power Welsbach Burner, 
No. 4197 Intensive Cap Mantle, 
first quality Welsbach (4 inches 
long) and No. 302 opal globe of 
German manufacture, the highest 
standard of glassware made in the 
world. 

The burner has set screw for 
mantle wire and will fit the stan- 
dard size of mantle. The adjust- 
ment of burner is very simple, 
exactly regulating the air and the 
flow of gas under any pressure. 


Welsbach Company 


359 Sutter Street 


“ tye 
es Oe 


= ¢. 


' 






San Francisco, Cal. 


WAX-0-LENE 


The Modern Stick Belt 
Dressing 


e 


A wax composition in sticks for leather, rubber and canvas 
belts. Guaranteed to preserve and stop belts from 
slipping. Requires no melting or preparation. 
Ready for instant use. Clean and eco- 


nomical. A high-class preparation 
that gives complete satisfaction. 


Samples sent for the asking. 


JOHN R. SMITH & CO. 


Sole California Agents 


900 Battery Street San Francisco, Cal. 
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Doble Tangential Water Wheels 
Doble Needle Regulating Nozzles 


ate superior in design, material, workmanship, 
efficiency and durability 


AWARDED THE GRAND PRIZE 


At the St. Louis World's Fair, the highest award, and the only grand prize given to a 
machinery manufacturer west of St. Louis. 


ABNER DOBLE OOMPANY’'S EXHIBIT AT THE WORLD'S FAIR, ST. LOUIS. 


We are the designers and builders of the largest single water wheel ever constructed. 


Write for our Bulletins Nos. 5 and 6 which contain data and tables of value to engineers. 


Abner Doble Company 


ESTABLISHED 1850 


ENGINEERS 
Fremont and Howard Streets San Francisco, U. S. A. 
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Managers of Electric Plants | For Power Panels 


You desire to increase your business 


at a minimum cost! 
This is the age of specialization. 


We make a specialty of building up 


business. 
Correspondence solicited 


O’Bryan Electrical Co. 
H. R. O’Bryan, Manager 


OHMEN 


HIGH CLASS 


ENGINES 


For Direct Connection to Dynamos, 
Blowers, Pumps, Etc. 
Open Frame Type, Large Bearings, 
Noiseless Operation 
Will Work on High Speeds and; 
Pressures 


Monterey, Cal. 


Also sth floor Rialto Bldg. 
San Francisco 


Always on Stock 


OHMEN ENGINE WORKS 


132 Main Street, San Francisco 





(PATENTED) 
Best and Most Reliable Oil Burner Made 


Adapted for Use Under All Kinds of 








Steam Boilers, 


Evaporating Pans, Etc. 


No Clogging. No Stoppage. 
Distortion of Flame 


PERFECT COMBUSTION 
HIGHEST ECONOMY 
Write for Our Descriptive Catalogue and Prices 
American [Manufacturing Company 
336 Macy Street, Los Angeles 


No 


RIVETED IRON AND STEEL PIPE 





POR HYDRAULIC Maes, FeReAtion AND POWER PLANTS. Manufactured from the 


best grades of IRON by MODERN MACHINERY. 


THE SCHAW-BATCHER COMPANY PIPE WORKS, 


211 to 219 J ST., 
SACRAMENTO. 


539 MISSION ST., 
SAN FRANCISCO. 


GEORGE E. CARTER & CO. 


SQUARE SAWN 
= 


Room 52, Crocker Building 
SAN FRANCISCO 
Telephone Main 545 
Quotations Furnished in in Lots and Bises to Suit Demands. 


ORED CEDAR 


Centrifugal Fuel Oil Burner 


Brick Kilns, 


Poles 


and Pine Cross Arms 













MANUFacT 
DRENDELL. eee 


srs eoaRO CO. 


CAL. 


Regulating and 
Starting Devices 


Automatic and 
Special Electrical 
Appliances 





Main Board for Theater Majestic, S. F., Cal. 


Write for Estimates to 


Drendell Switchboard Co. 


San Francisco, Cal. 


625 Howard Street Phone John 6826 





WELL! ABOVE ALL THINGS! 


Ruberoid Roofing 


Water Proof Acid Proof Fire Resisting 


STANDARD ROOFING FOR 14 YEARS 
Pacific Coast Agents 


Bonestell, Richardson & Co. 


Corner of Sansome and Sacramento Streets, San Francisco, Cal. 


Write us for samples and descriptive literature 


$3.00 FOR $2.25 
CLUBBING NOTICE 


By arrangement with the publishers of POPULAR 
MECHANICS, the most widely read magazine of its 
kind in the United States, we are enabled to offer 
JOURNAL OF ELECTRICITY, POWER and GAS 
and POPULAR MECHANICS for $2.25 per YEAR. 

Address orders to 
Journal of Electricity Publishing Vo. 


532 Rialto Building San Francisco, Cal. 
















The Stanley-Taylor Company 
designs good advertising 
4 


656 Mission Street 
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THE DIESEL ENGINE 


is sold under a guarantee to consume not more than eight 
and one-half gallons of fuel oil per 100 horsepower-hours 
when running at full load, or nine and one-half gallons 
per 100 horsepower-hours when running at half load. 


An Ideal Power 
for Electrical 
Installations 


The DIESEL is 
an Expansive not 


an Explosive 


Engine 


Specially Adapted | a. ¥ mat \ 4 bY sis “eats 


for a = fe ; Write us for 
Operating : dy * é . a7 : , - | Catalogue and 


(Generators 4 oe | Prices 


Built Either in the Triple or Single Cylinder Type 


HARRON, RICKARD & McCONE 


21-23 Fremont Street San Francisco, Cal. 


KNIGHT'S 
WATER.... 
Wao... 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 


Address all communications to 


KNIGHT & CO. 


Se pws §6Sutter Creek, Cal. 
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CLASSIFIED LIST OF ADVERTISERS. 





Aluminum 

Martin & Co., John.............5. xv, xvi, xviii 

Pittsburg Reduction Co.............0seee xviii 
Avenarius Carbolinium 

TE Si EE Dv nied 6 oe bene de cedeecu des xxiii 
Batteries, Primary 

California Electrical Works ..........+++ xxxiv 

Century Electric Corporation ............. xxxii 

Blectric Appliance Co... ....scceses.cce secces ix 

Farnsworth Electrical Works............++++- iii 

Standard Electrical Cons. Co.. iii 

West Coast Manufacturing Co.. + eee 

Western Electric Co..........ccccevcceses 
Batteries, Storage 

Century Electric Corporation........+.++.« xxxii 

Electric Storage Battery CO...........seeeee8: iii 
Battery Zincs 

Pacific Metal Works. .............esees «+ Xxviii 
Bearing Metals 

John Finn Metal Works...............+.4+. xxix 

Pacific Metal Works.........0...++-se00e+eXXVili 
Belt Dressing 

Dixon Crucible Co., Jos. ......+..seeeeseeeees vii 

Smith & Co., John R pened oseuedaetnacacgune xxiii 
Boilers 

Beeete: C. SC. Be Ooe.0 soc cccccvecndcsscs coctecen iv 

Standard Electric Construction Co.......... viii 

Harron, Rickard & MeCone..........+-+++- xxvi 

Be PEI EE Occ s ceccccasisncsecscecess xxxiii 

Tracy Engineering Co...........++..e0++05 xxxii 
Boiler Compounds 


Dearborn Drug and Chemical Works........ xi 
Burners, Fuel Oil 









American Manufacturing Co ..........-.... xxv 
Castings 

Thompson Bros ........06+-eeeeeeeeeeeeeeeees vii 
Conduits 

American Circular Loom Co........++-++0+. 

Century Electric Corporation.. 

Cole Co., Jolam R.... 1. ccccccrccccccccscoes 

Electric . rCoaduit a ODecccercocccocscccocccevce ix 

National Conduit and Cable Co............. xvii 

Sloane Co., Chas. F.........++..+0 Lihedvieenn xxxv 
Conduit Fixtures 

Electric Appliance Co........++++eee0 evens hen ix 

Sloane Co., Chas. F.......+..+.+ Sreedens ove xxxvV 
Cross Arms 

Carter & Co., George. E......--+-++++- o+iee 

Electric Appliance Co x 

Union Lumber Co..........ceeees cece cceeeees 
Dynamos and Motors 

Allis-Chalmers Co.......+....+++ se eeeeeeeseeees x 

Brooks-Follis Electric Corporation............ v 

California Electrical Works.............. xxxiv 

Century Electric a we cceweveos ces xxxii 

Crocker-Wheeler Co........eeceeeeeeeeeeeeees xii 

Farnsworth Electrical Works..............++. iii 


Fort Wayne Electric Works 
General Electric Co 











G. I. Are Light Co..... 

Kilbourne & Clark Co y 

Northern Electrical Mfg. Co......... +O eneeen ii 

Standard Electrical Cons. Co...........4.++: viii 

Stanley Electric Mfg. Co.. .........0+.05 xxxvi 

I Gi Cy Bens cc ccccedcuccosacsenss xxXxvV 

Wagner-Bullock Mlec: Mig. Co...... ccccoses xiv 

Western Electric Co......... ae 

Wetinghouse Elec. and Mfg. Sed sociale xviii 
Circuit Breakers 

Ce Oi, FONG Rocce cecciive cescccccccesseese 

Cutter Co., The........0+ os. , ‘ 

Electric Appliance Co 

Fort Wayne on, WORM hindvecsccccsts «iii 

BRET, Ge GORE Ciao. vcs ciivcccccsccdecese vi 
Electrical Instruments 

Cole Co., John R....... OU Ks epebwevesatp aces xvii 

Cutter Co., Tier scveccccetcece Coe dcoceveves xvii 

Electric Appliance ici sc accecatconcwiioned 

Fort Wayne Electric Works.... iii 

General Electric Co.......--.++- 

oe SS a d 

Kilbourne & Clark Co .........sesceeeceeeees i 

Stanley Electric Mfg. Co.........+.-00+0: i 

Wagner-Bullock Elec. Mfg. Co............++- 

Westinghouse Elec. and he “Go 

Weston Electrical Instrument Co............... i 
Electric Signs 

Novelty Sign Co...........+.+ +o.) eoawenneeen Aan 
Elevators. 

Van Emon Engineering Co...........-..++++ iii 
Engineers, Chemical 

Smith, Hmery & Co .......ccccceccee sacccces vii 





Engineers and Contractors 
Brooks-Follis Electric Corporation...... ......v 





California Electrical Works............... xxxiv 
California Engineering and Construction Co.xii 
Century Electric Corporation.............. xxxii 
Cole Co., Jolm R...ccere ss scceesccvcceees see xvii 
Copeland, OE Ds. ckt046 0 sec ncentapesanves vii 
Cory, Meredith & Allen.. se eeeeee cones Vii 
Doble Co., ADMET- 00000. ce cccsccccccces vii, xxiv 
Fry, Ss create sie s costai en sce necdetis vii 
General Electric Co. .....cccccccsccccccsccccss i 
BRAT, TOW Mhevvcccc sce cdesccccneseescsccesss vii 
Hancock, I,. M....-..ccesceccescccccccccecess vii 
Hunt, Mirk G Co. ..cccccecccccces coccccss xxxiii 
Jackson, D. Sc ORE We Byes venccevicccccececes vii 


Sprout, Ss piney Pedcclasehaseraececkeuessw cous vii 
neater 2 eee xxxvi 

Tracy Engineering Co........ 9 --+se00- xxxii 
RIES Mr Eas iileta pe bd’ on adh Hkce: encstincséee vii 
Wee Pe IR, Bid ou. cuscescececus ic cccues vii 
REE can cuidne tbheneséec eb) os ee sate 
Wagner-Bullock Elec. Mfg. Co............. xiv 
Westinghouse Elec. and Mfg. Co......... xviii 

Engines, Gas and Gasoline 
Se SIGs nico os eec desc onescesnuce -x 
Boore BG Oo. Chea C o.oo cseescccccccceesees iv 
Harron Rickard & McCone ............+++.XXVi 
Westinghouse Machine Co................. xviii 
Engines, Boilers, Heaters etc. 

MINE OO. 5.6 bn desde ice ckescieciecocs > 
Harron, Rickard & McCone..............65 xxvi 
Hunt, Mirk & Co..... pdt Saks Ness aceedewe xxxiii 
Pe Ge Gs SO. Ca. in cece es 00 sc ccccece ens iv 
Ohmen Engine Works..............+0+-+00+ xvii 
Stumdard Mrec. Comes. Co... ccc cecccccccceses viii 
Tracy Engineering Co..............+-0000s xxxii 
Westinghouse Machine Co................ xviii 


Gas Engineers 


The Western Gas Construction Co............. x 
Gas Works Machinery 

The Western Gas Construction Co............. x 
Hydraulic Machinery 

Dobie Goi, AWG so vcesdicdeccccecccccee: vii, xxiv 

Harron, Rickard i ENE, 00.0 cdsccence ces xxvi 

Hunt Mirk PPE cpottpowtadd seenbess ees -xxxiii 

Kmight & Co. .....c.cce. cscccceccceccscccces xxvi 
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Ice Making Machinery 

Verbena Ertan Wer. ccc ccccccccsecccccccccccece i 


Insulators and Insulating Material 


Bostert Wise. Come: OO... ..cccscccccces coces xvii 
Brooks-Follis Electric Co........6.. cece eeeeeees v 
Cole Co., JOMM Beccsescccscccccccccccsccccce 


Electric ‘Appliance Co.. ee 
Fort Wayne Electric Works. 
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Locke Insulator Ps Ci vecccccccccescé eens 

Martin & Co., Jno. R.........565. 
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Roeblings Sons Co., John A..........6....0005 i 

Standard Underground Cable Co.......... xxXxv 
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Lamps, Arc 
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Lamps, Gas 
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Meters, Gas 
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Paint, Insulating 
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Get Our Prices on Battery Zincs 


J. A. MORROW, Pres. J. W. HEIDT, Secy. 


Specially Adapted Anti-Friction Metal for Engine Work, Dynamos and Electrical Machinery 


Stereotype, 
Linotype, 
Roofing 
Plates, 
Canners’ 
Solder 

A Specialty 


PACIFIC METAL WORKS 


153-55-57-59 First $t., San Francisco, Cal. ; 73-75 North Second St., Portland, Ore. 


it is 


AN INVESTMENT 


NOT A GAMBLE 


When you use the advertising columns of 


The Journ —— SE LER 


The Direct Route 


Advertising rates on application 
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Good Words for “FINN’S” Armature Metal 


EDWARD L BRAYTON, Vice President & Manager 


A.P BRAYTON, President 
GEO. J.HENRY Ja. Chief Engineer 


DAVID OONZEL, Secretary - Treasurer. 









CABLE ADDRESS: 
“i PELTON, .(?. SANSCRIT, 
Eig SAN FRANCISCO.” NEW YORK 


CODES 
ABC-LIEBER-PELTON 


ATLANTIC DEPARTMENT 
143 LIBERTY ST.~t-NEW YORK,USA 


J.V.KUNZE Manager 125-127-129 Main St San Francisco.Cal U S.A. 
ADOMESS ALL COMMUNICATIONS TO TNE COMPANY “x <£.. . ; 
DICTATED QJH=BB, MMM * Aug. 29, 1904, 


ANSWERING MENTION DATE AND ORDER No. 


Messrs, John Finn Metal Works, 


subject 


#313 Howard Street, 


‘pled 
defective will be 


Cit yY. 


Gent lemen:- 


Referring to your armature metal, of which we have used 
large quantities in the past few years, in our high grade, generator 
type bearings, beg to say that we have recently constructed a mumber 
of very large bearings for operating under the most severe con- 
ditions, in which we have used your armature metal to extremely good 
advantage, 
We take pleasure in enclosing you herewith photograph 
showing one of our ball and socket, generator type, ring oiling bear- 
ings, of which we have eight in operation on our 7500 H. P. water 
wheel units at the Columbia Improvement Co.'s plant, near Tacoma. 

Each pair of these bearings carry a nickel steel shaft 16" in diameter 
at the journals, running at 225 R. P. M., carrying weights aggregating 
98,000 pounds. The bearings run extremely cool and our machinery 
inCluding these bearings, has been entirely free from any necessary 
stmt down sinee the water was first turned on. The apparatus has 
now been in operation long enough to prove that the armature metal 
which yoi furnished for them, is a highly satisfactory material for 
this severe service. 

We fave, of course, used this metal on a number of high 
duty, large bearings, and in each instance it has given us entirely 


satisfactory results. 


ge without notice and are made for prompt acceptance. All orders are acce 
beyond our control, and with the understanding that while goods proving 


Very truly yours ' 
THE PELTON WATER WHEEL Co. 


— Prices quoted herein are subject to cha 





Enc, 
Photos 365-367 


occasioned by accidents, strikes, fires or causes 
replaced, no claims for damages or labor will be allowed. 


SPECIAL NOTICE. 
to delays 
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TRIPARTITE STEEL POLES) °=-ts<~ 


For All Overhead Construction Electric Railway, 
Made by Light, Power 


Franklin Rolling Mill and Foundry Company and 
Franklin, Pa. Telephone Supplies 


FEWER POLES. LONGER LIFE. GREATER 
EFFICIENCY. LOWER COST. Switchboards 
Wires and Cables 


Write for information to 


B. F..KIERULFF, JR., & Co. silica ainsi 


voll, power typieesioclon lene Pacific Coast Sales Agents 
pF reg? mn ia oe) , =e 230 Montgomery Street 324 Laughlin Building 
of 260-foot span. San Francisco Los Angeles Telephones 


Stromberg -Carlson 


American Balance Valve Company 
BALANCED MAIN VALVES 


Guaranteed Under 250 Pounds Pressure 
We Have the Latest Types for Any Engine, Double Admission and Double Exhaust 
Perfect Satisfaction Guaranteed 


We Make and Sell the Nixon Safety Stay Bolt, Simplest, Cheapest and Safest, 1,000,000 in Use, and 
American Metallic Packing, the Best 


American Balance Valve Company 


Rialto Building San Francisco, Cal. 


Water Wheels 


We build a tangential type 
of water wheel for any head 
and for any purpose that is 
superior to all others in 
efficiency. 

If you wish to know more 
about the best wheel built, 
write for Catalogue No. 4. 
It is free, 


3000-HORSEPOWER UNIT WHICH IS TRANSMITTING ELECTRICAL POWER A DISTANCE OF 225 MILES 


RISDON IRON WORKS 


Office and Branch Works, Folsom and Steuart Sts. . ‘ ; 
Main Works and Yards, Potrero. San Francisco, California 
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PACIFIC METER COMPANY 


24 Jessie Street, San Francisco, Cal. 





MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


Prepayment Gas Meters 


Our Own Patents. Strong. Simple. 





+ 
PROMPT ATTENTION CORRESPONDENCE SOLICITED 
Checx Here 
D. C. Multiple, 100 to 125 v. Arc Lamps ‘‘O’’...... ‘Vubwhdaes ds dctvecsuneneamede ) 
sees D.C. Series C. P. 200 to 600 v, Arc Lamps ‘'1,3”’..... ..eeeeeeeeeeeee cae eae 
eoee PD, C. Series Constant Current Arc Lamps "1,5" ....... 26.0 cee cere eee eee renee a 
«eee A.C. Multiple, 60 to 133 Cycle Arc Lamps ‘‘1,6"’..........5 cece ceeee coeeeees 
one's lates A EMS “WEF”? CRUMEWOUME wicca 2000. cecercresvcccccves seetecnseseses 
.... A, C. Differential Arc Lamps “L8" Series .... ..........0...- ‘ piesa 
«ess D.C. Multiple, 200 to aso v. Arc Lamps **1,12"’.......0. 2. cece rece ceeeees as s a 
scans ES, Meeieieee, 100 tb t25 v. Laine “T.20" and “Lat”. 2.06.5. ke ence ees G. 1. White 
D. C. Multiple, 100 to 125, 200 to 250 v., Types ‘‘L31”’, **L4r’’, **L22"' Arc Lamps \ Catalogue 
Catalogue of Parts of Types ‘‘L11”’ and “‘L21”’ Arc Lamps.........------e008 «+ f Arc and and 
ee UNE TID RIOD a cic caecn. ccctacccec cscierstecvesees« Incandescent 
Bee re Gee BEUIIGIS ATS LAWIGS,. 26... cc cccccsescec cc cccccceescossccsess Lamps 
Combined Hanger and Absolute Cutouts..... .........:.cesceee eee eeeeees 
New Trimming Device for High Tension G. I. Arc Lamps..............-+005- * 
Carbons for Enclosed Arc Lamps “‘Electra’’.... .........c00 0 cece cee cee eeeees 
G. I. Incandescent Lamps........0.6 scsaes-. Mi Keeydencceee whine ithe 
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THE TRACY ENGINEERING CO. 


EDGE MOOR 


WATER TUBE 


BOILERS 


NORDBERG 


Corliss Engines 















Large or Small Units for Direct 
Connected or Belted Service 








For Superheated Steam. Perfect 
in Every Detail 







American-Ball Engines 


We Install Complete High Grade Wainwright Heaters 


Power Plants 










Sahara Separators 



















Estimates Cheerfully Given Sahara Steam Traps 


151 Fremont Street tigh Grade Bayley Engines tor sma 911-912 Braly Bldg. 
San Francisco Direct Connected or Belted Sets Los Angeles 


Francis Smith & Co. 


Manufacturers 
San Francisco 









Jobbers of Supplies 
Engineers and Contractors 





* 






Iron cut, punched and formed 
for making pipe on the ground 
where required. 

* 
All kinds of tools sup- 
plied for making pipe 




























HYDRAULIC, Batmates given 
IRRIGATION -. whenreavired | GOULD STORAGE BATTERIES 
POWER PLANTS, WELL For Lighting, Automobiles and Railway Regulation 
PIPE, EIC., ALL. SIZES Armature Winding, Switchboard Construction, Lighting 


Installation and Repairs 












WATER AND OIL TANKS 


Write for prices and particulars 


Century Electric Corporation 


18 Second Street, San Francisco, Cal. 
Telephone Bush 352 





We are prepared for coating all sizes of 
pipe with asphaltum 
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The Westinghouse-Parsons 
Steam Turbine 


~ 


A 400-Kilowatt Turbine-Generator Unit. 


A Dozen Points of Advantage 


Ideal simplicity. 7. Absence of danger from entrained water. 

High economy of steam over wide ranges of load. 8. Advantages of superheat and of high vacuum secured 
without increased complexity. 

Absolutely uniform angular velocity. 

i ‘ . Condensed steam is free froni oil and may be used 

Permanence of adjustment and efficiency. direct for boiler feed. 

Ease of erection, operation and repair. . Saves floor space, head room and foundations. 

Absence of wear, vibration and reciprocating stresses. . Low cost of power house building and equipment. 


High mechanical efficiency because of small friction 
losses. r 


Complete Steam Power Equipments 


HUNT, MIRK & CO. 


ENGINEERS 
614 Mission Street 


Telephone Main 1459 


Crossley Building San Francisco, Cal. 
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CALIFORNIA ELECTRICAL WORKS 
547 MISSION STREET, SAN FRANCISCO, CAL. 


Pacific Coast Agents 


WESTERN ELECTRIC COMPANY 


Type “C” Motor 


WESTERN ELECTRIC MOTORS 


are particularly adapted for direct connection and machine tool drive. 


From J-12 to 60 horsepower. 


Complete line now ready for immediate delivery. 
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Bare Copper 
Weatherproof 
Copper 
Rubber Covered 


Magnet Wire 


Electrical 
Wires 


and 


Cables 





Plain Lead Covered, Steel Taped or Iron Wire Armored 
Cables for Any Service. Emergency Orders 
Promptly Filled from Our 
OAKLAND, CAL. FACTORY 


Standard Underground Cable Co. 


PACIFIC COAST SALES DEPARTMENT 
CROSSLEY BUILDING, SAN FRANCISCO, CAL. 
CHAS. F. SLOANE, Sales Agent A. B. SAURMAN, Manager 





FACTORIES: 

OAKLAND, CAL. PITTSBURG, PA. PERTH AMBOY, N. J 
General Offices: Westinghouse Building, Pittsburg, Pa. 
BRANCH OFFICES: 

New York, 56 Liberty Street; Philadelphia, Betz Building; Chicago, The 
Rookery; San Francisco, Crossley Building; Boston, Delta Building 





HEALD’S SCHOOL OF MINES 
AND ENGINEERING 


130 Union Square Avenue, San Francisco, Cal. 


CIVIL AND MINING ENGINEERING DEPARTMENT 
The Civil Engineering Course includes Geometry, Trigo- - 
nometry, Draughting, Strength of Materials, and Surveying. 


The Mining Engineering Course includes Assaying, 
Blow-Pipe Analysis, Mill Construction, Milling, Mining, 
Geology, Mineralogy, Economic Geology, Surveying, and 
Mathematics. 


The [letallurgical Course includes Chemistry, Assaying, 
Metallurgy, and Calorifics. 


ELECTRICAL ENGINEERING DEPARTMENT 


Electrical Engineering, Theoretical and Practical, Work- 
Shop and Laboratory Practice, Construction, Mechanical 
Drawing, Mathematics, etc. 


DAY AND EVENING CLASSES 


Write for circulars. 


Address 


E. P. HEALD, President 


130 Union Square Avenue, San Francisco, Cal. 


Hemingray Insulators|4 HEART TO HART TALK 


For Voltages up to 75,000 


Used upon the entire installation of the Northern 
California Power Company 





World’s Standard 


4 


whe ee oh 


: 


The Chas. F. Sloane Co. 


Exclusive Pacific Coast Sales Agents 


Crossley Building San Francisco, Cal. 


New York Block, Seattle 


THERE IS NO SWITCH MADE THAT IS AS GOOD 
AS A GENUINE HART 


This is the Standard Push Button Type 





MADE BY 


The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 


SOLD BY EVERYBODY EVERYWHERE 


THE CHAS. F. SLOANE CO. 
Exclusive Pacific Coast Sales Agents 
CROSSLEY BUILDING, SAN FRANCISCO 


Stimson Building, Los Angele 


xXxXxXV 





xxxvi 


THE JOURNAL OF ELECTRICITY, POWER AND WAS. 


The Stanley Electric Manufacturing Company 


S.K.C. INDUCTION MOTORS 


The Stanley Electric Manufacturing Company’s Induction Motors are well proportioned electrically and 
mechanically. 


The efficiencies and power factors are high. 

The mechanical strength is.great. 

The construction is careful and accurate 

As in the Inductor Alternator, special attention has been given to the bearings. 

The bearing construction permits of floor, wall or ceiling installation without special devices. 


The frame is provided with ventilation holes and air is circulated throughout the motor, especially in 
and around the heated parts, thus keeping down the average temperature as well as the maximum. 


Send for Bulletins showing details. 


S.K.C. Type A Induction Motor, With Armature or Secondary Removed, Showing Field or Primary Winding 
and the Bearings in the End Frames 


Stanley Electric Manufacturing 


Company 
Pittsfield, Mass. 


PACIFIC COAST OFFICES 


69-75 New Montgomery Street, 


San Francisco, Cal. 
Pioneer Building, * 


= Seattle, Wash. 
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Central Energy Secret ||) +y pe METER 
Telephone Company |) rye popuak WATTMETER 


——SOLE MANUFACTURERS—— 
SEMI-AUTOMATIC TELEPHONE 
EXCHANGES AND EQUIPMENTS The K integrating 


From Smallest Private Exchange to Largest aa induction watt- 


Protected by Basic Patents bao 3 meter is made for 
\ single - phase or 


multi - phase cir- 
cuits at any stan- 
dard frequency, 
with terminals 
separately sealed 
or inside sealed. 
For 50, 110, 220, 
500, 1100, 2200, 
or higher voltages 


Our System simplicity itself. 

Increases your profits by reducing 
expenses. 

Original cost much less than others. 

1 the usual number of operators are 

2 plenty. 

Cost of repairs don’t figure. 

Service is quicker, cleaner and cheap- 
er than any other system on earth. 

Satisfaction guaranteed. 


Write for descriptive pamphlets and estimates. Send for Publications 


Central Energy Secret : Telephone Co. 
109 New Montgomery St., San Francisco, Cal., U. S. A. 


Fort Wayne Electric Works 


69 New Montgomery Street, San Francisco 
234 


A. C. GENERATORS A. C. MOTORS TRANSFORMERS D. C. MOTORS. D. C. MOTORS. 
FOR SALE Two 75 kw., Westinghouse|Two 1-hp., Stanley S.K.C.,|Three 15-kw., Westing--One \-hp., Lundell, 115-v..%-hp.. Eck, 115-v. 
60 cycle, will wind for| 200-400-v., two-phase house OD Type. : Two ‘-hp., Lundell, 115-v.|%4-hp., G. E., 115-v. 
any voltage or phase. Three 3-hp., 200-v., or 400-v.|Four 124%-kw.. Westing-|One 4-hp.,G. E. Co., 115-v.\4-hp , Diehl, 115-v. 
One 75 kw., single-phase,| Stanley S.K.C., 2-phase.| house, type CS. One \-hp., Type C. A., G.i-hp., G. E., 500-v. 
Westinghouse, 133 cycle,|One 10-hp. Westinghouse,/One 5-kw.,West., type OD.|_E. Co., 230-v. \%-hp., Eck, 115-v. 
2000 volts. two-phase, 200 or 400-v. [One 5-kw., Pittsburg, OD/One 1-hp., Lundell, 230-v. |4¢-hp., Eck, 115-v. 
One 7.5-hp. Westinghouse,|} type One 2-hp., G. E. Co., 220-v.|4-hp., Lundell, 115-v. 
three-phase, 200 or 400-v,|One ae type, West-|Two 3-hp., G. E. Co., 230.v./%4-hp., G. E., 115-v. 
eee inghouse, panel board,|One 3-hp., G. E. Co.. Heavy 1-hp., Edison, 115-v. 
50-hp., 2000-v., 3-phase Type, 230-v. 1-hp., Mayo, 230-v. 
Two Te E Co., 230.v./3-hp., E. E. Co., 230-v. 
P-» 


200 motor pulleys, 2x2 to One 1%- G. E. Co., I.B.j2-hp., G. E., C. A., 230-v. 
FARNSWORTH 24x18 inches. —— Type, 230-v, 2-hp., G. E., C. E., 220-v. 
|Rheostats from % to 20-hp. One Linotype Motor, 6002-hp., Watson, 230-v. 


ELECTRICAL | D. C. GENERATORS. ee canto. Edison Genlthe” © = oe . 


One 2-kw., G. E., 125-v- erators, 125-v. 5-hp., G. E., 230-v. 

One 3.8-kw., 125-v., West-|Three Type M.R. Regu-5-hp., G. E., slow speed, 
WORKS inghouse lators,G. E.Co.,20amp.,| 230-v. 
|One 7 5-kw., Eddy, 125-v. | 1050-v. 5-hp, Harding, 230-v. 
One 7.5-kw., Electrical En-|One Waverly Electric Au.j1o-hp., E. E,. 230-v. 

gineering Co , 125-v. | tomobile, complete. 15-hp., G. E., C. E., 230-v. 

Crossley Bid g- One 15-kw., Phoenix, 125-v. 20-hp., E. E., 230-v. 
One 15-kw., Northern, 125-| 20-hp., C. E. W., 600 rpm., 
San Francisco v 230-v. 


'22.5-kw., West., 125-v. 














Removed to Larger Quarters—Note Our New Address Below 


Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 


Electrical Repair Work a Specialty 


52-54 Natoma Street, near Second 
Telephone Main 5679 Between [lission and Howard Streets San Francisco, Cal. 
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GENERAL TYPE OF 1600 GALLON PUMPS UNDER CONSTRUCTION 
FOR WARD SHAFT PUMPING ASSOCIATION, COMSTOCK MINES 
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Latest 


BYPON Jackson 'S io Centrifugal Pumps 


THE GREATEST INVENTION 
OF THE AGE. BEATS ALL. 
OTHERS IN EFFICIENCY 
AND DURABILITY 


We guarantee to raise any quantity of 
water from 100 to 2000 feet with our 
patent series Centrifugal Pumps, and 
maintain an efficiency of from 70-84 
per cent. No valvesto wear out. Will 
pump muddy, gritty water, sand or 
gravel, without injury to the pump. 


Just the thing for miners and city 


Jackson’s Patent Series 2-Step Horizontal Centrifugal Pump Direct Connected to y 
Westinghouse Electric Motor, Raising Water 275 Feet water works. 





BYRON JACKSON MACHINE WORKS 


Write for Catalog 39 411 MARKET ST., SAN FRANCISCO, CAL. 






INDEX TO CONTENTS 


Illustrated articles are marked with an asterisk (*), editorials with a dagger (+ 


Brooks-Follis 
Electric Corporation 


527 Mission Street San Francisco, Cal. 
Phone Main 861 





The Hyrdo—Electric Power Plant of the North Mountain 
Power Company........ wines soph wiiniatacs ie tiajh ee $06 Mies *35 
Alternating Current Laboratory Testing, by George H. 
DONIC RINNE 6 0.6: 6 ts.0'0.0'¢ RENEE Ce Peas See *43 
The First 40,000-Volt Power Transmission in Europe, by 
Se MRIS oad d.s 02 nav senendginnnten cxvemwindaeslads *46 
Latest Work in the Deep Mines of the Comstock Lode, by 
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On High Tension Direct Current Transmission............ ry ngincers all ntractors 
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EDI DEMME sc. bcc hun véasdbwcnes Senkee sds ede *59 

er nS CDEE MEMEO 05. by bcn's Sie dbo eo Gbusaeqe's ccovsees® *60 

San Francisco Built Elevators Favored...................-. 60 

A New Line of Polyphase Generators...................0055 *61 

ey SUNN RIO SNR, wk. 5's Rube cae s ss cd¥ececouedecs 62 







Write for Prices and Details 


Dinner of the Paraffine Paint Company..................... 62 

The Steam Turbine in Pumping Service..................... 62 

Metal Analyses in San Francisco. .............. .c0cee ce eeees 62 

News Notes of the Month— . a ‘ 
i cn ce uis pence venetian 62 Fostoria Lamps, Wiring Supplies, Kellogg 
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KILBOURNE & CLARK CO. 


Pacific Coast Sales Agents 


Stromberg-Carlson Telephone Manufacturing Company 
TELEPHONES — SWITCHBOARDS 


ALL SIZES—FOR ANY PURPOSE 


Send us your inquiries for 


ELECTRICAL 
APPARATUS 


Cooper-Hewitt Lamps 


Cintitictleumnee: Citation 
Churcher | Rectifiers 
Pittsburgh ‘aliens 
National Electric Apparatus 
Write for Catalogues 


815-817 Second Ave., 519 Mission St., 
Seattle. Wash. San Francisco, Cal. 


Revolving Field 


Alternators 


Built in All Capacities 
and Types 


National Electric Go. 


Milwaukee, U.S. A. 


National Alternating Current Equipment. Independent Light 
and Power Company, Quincy, Ill. Si"Krancisco | ilbourne & Clark Co. 
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ce Le CORY WYNN MEREDITH Ww. H. ALLEN 
ENGINEERS 
Telephone Main 1870 3 31 Pine Street San Francisco, Cal. 


Expert Examination. Advisory Reports. Construction Supervision. Design of Complete Equipments. 
Betterment of Existing Systems. Engineering and Financial Examinations. 


CLEM. A. COPELAND, M.E. DONALD H. FRY 


DUGALD C. JACKSON, C. E. 
WILLIAM B. JACKSON, M. E. 





ae : as ; Electrical and 
Consulting and Supervising Electrical : : 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS and Mechanical Engineer Hydraulic Engineer 
AMERICAN SOCIETY OF CIVIL ENGINEERS 501 Hayward Building ee a 
ENGINEERS XPERTS , , . 
‘aden. ae ws Laughlin Bidg. Los Angeles, Cal. Telephone Red 1126 
H. C. THAXTER F. J. PAZAK DESIGNER WANTED 


An experienced designer of large trans- 


Electrical and Mechanical Engineer Telephone Engineer and Contractor formers. In reply state experience and 


For Building and Equipping Complete salary required. Give references. Address 
120-130 New Montgomery Street ‘Telephone Plants “TRANSFORMER DESIGNER,’’ care JOURNAL 
Rialto Building San Francisco, Cal. | 234 Crossley Building San Francisco | OF ELECTRICITY, POWER AND GAS, Rialto 
Telephone Private Exchange 580 Telephone Main 3186 Building, San Francisco. 
—SCHOOL OF— 
ABNER DOBLE COMPANY| SMITH, EMERY & CO. | practical ENGINEERING 
Engineers Chemical Engineers (BLucrmcat, Crvi, MunNG AND MucuaNtoat) 
i Surveying, Drawing, Architecture and Assaying. 
Complete Hydro-Electric Power Plants and Long Physical Tests and Inspections 113 Fulton St., : : San Francisco 
Distance Transmissions Designed and Constructed : ; ONS, (ue Uisek above How City Hal 
Fremont and Howard Streets, San Francis ee aoa Cena A. VAN DER NAILLEN, President 
. cisco 2 SIs, ’ ’ 
SOLUBLE SALTS, Send for circulars Established 1864 
LEON M HALL Coat, COKE, FEED AND DRINKING WATER 
; Umpire and Control Work 
CONSULTING ENGINEER Wo00D 0] RS 
IN MECHANICS, a 
ELECTRICITY, Chemical and Physical Laboratories 
MINING. 83-85 N M an <n Gtneet For TELEGRAPH 
814 Hayward Building, San Francisco 3-85 New Montgomery TELEPHONE 
Telephone, Main 900 edna Etecrric Lieut 
PowrEr PLaNtTs 
R. S. MASSON ORLAN CLYDE CULLEN, C. E, LL. M. In lots and sizes to suit at short notice 
Consulting 


Sateser Counsellor at.Law U. S. Supreme Court Union Lumber Company 


i . Ss. ffic 
232 Crocker Ballding 709 Pacific Elec. Bidg,| **sistered Attorney U. S. Patent Office 


San Francisco, Cal. Los Angeles, Cal. 
’Phone Bush 481 


TELEPHONE, PRIVATE EXCHANGE 624 
United States and Foreign Patents. Caveats. Trade | Rooms 206-207, Crocker Building, San Francisco 


Marks and Copyrights 

W. STUART SMITH 
Consulting Engineer 

Electrical, Mechanical and Hydraulic 


Military and Naval Inventions a Specialty. 


Address Box 264, Station G, Washington, D. C. 














Expert Examination, Advisory Reports, Supervision, Gun Shop and Model Shop 
"joke Warren White Sulphur Springs, Totten Postoffice, 
2538 Dwight Way BERKELEY, CAL. Virginia 
nial doce Thompson Brothers a 
echanical reads ¢asi ries 
Draughtsman EUREKA FOUNDRY a < y» 
Complete Plant Work a Specialty Manufacturers of rapt y an eaves a Coat- 


ing which, in addition to 
its resisting quality, acts 


2045 Eddy Street = = "'san Francisco, cat.| OStiNgS Of Every Description 


’Phone Larkin 2982 
AND 


as a preservative. It will 


G. F. WAKEFIELD Cast Iron Water, Gas and Steam Fittings 
Surveyor and Engineer . 


Specialty: Examinations, Surveys, Reports, Super- 
vising Hydro-Electric Power Development. 127- 129-131 Beale Street 
Surveys Executed in All Portions of California Between Mission and Howard 


Room 22, Porter Building, San Jose, California. \qo. Work a Specialty San Francisco 


not scale, crack nor run, 
and is not affected by 
the elements, acid fumes 
nor gases. Booklet free. 


THE PARAFFINE PAINT CO. 


24 Second Street, SAN FRANCISCO 
Los Angeles vo Seattle Denves 
3 





Dixon’s Flake Graphite 


has always cured friction troubles, Write for a copy of 


Dixon’s newest publication ‘‘Graphite asa Lubricant’’ 
and learn the possibilities of Graphite lubrication. 


PLEASE MENTION THIS PAPER 


Joseph Dixon Crucible Co., Jersey City, N. J. 
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PUY dowkanc cen sdadivicecescisee ib eb aul es vii 
Pelton Water Wheel Co 

Pittsburgh Reduction Co., The......... wanes 


An Introduction 
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COMPANY 





When placing your orders you want to know that you will get guick shipment and 
that your order is shipped complete. 

Quick shipment is our specialty and we have the stock to draw from. 

In addition to a complete stock of Electric Light and Telephone Supplies, we carry full 
stock of the following: 


“O.K.” Weatherproof Wire Paranite Rubber Covered Wires and Cables 

Packard Incandescent Lamps Adams-Bagnall Arc Lamps 

Packard Transformers Loricated and Electro-Galvanized Conduit 

Stombaugh Guy Anchors American Circular Loom 

Brunt Porcelain Goods Toler Outlet Boxes 

Hemingray Glass Insulators T. and B. Locknuts and Bushings 

Faries Brackets, Portables and Shades Cutter Line Material 

Harvard Fuse Wire and Links Oamco Reflectors and Shades 

Bryant Sockets, Cut-outs and Switches Harvard Telephone Cut-outs and Fuses 

Hart & Hegeman Switches Perkins Sockets, Receptacles and Switches 

American Electrical Heating Apparatus P. C. and W. Annunciators 

Pole Steps and Cross-arm Braces Oak and Locust Pins and Oak Brackets 

“Kaco” Telephones Nungesser Batteries 

Edison Primary Batteries __ American Electric Novelty Co’s Flashlights 
92-94 West Van Buren Street 717-719 [lission Street 


Chicago San Francisco 
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A RECORD WORTHY OF NOTICE 


2 GRAND PRIZES. WERE AWARDED US 
5 GOLD MEDALS. AT THE LOUISIANA 
1 SILVER MEDAL. PURCHASE EXPOSITION. 


LET US QUOTE YOU ON 


Crude Oil Gas Apparatus 


AND COMPLETE 


Gas Works Machinery and Appliances 


osc o2 PACIFIC COAST OFFICE wie bia taal 
te ves the construct: 
Bor Geo Weeks 410 Mission Street San Francisco ol Ges Wacke 


The Western Gas Construction Co. 
Main Office and Works FORT WAYNE, IND. 


Bullock Electrical Machinery 
Built in any capacity up to 10,000 k.w. 


Largest 


Motor 


Bullock Motor, Maximum Capacity 9000 Horsepower 


Allis-Chalmers Co 


ELECTRICAL DEPARTMENT 
The Bullock Electric Mfg Co 
CINCINNATI, OHIO 
Canadian representatives Allis~Chalmers-Bullock, Ltd., Montreal 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 G now that business is good. 


(Clean Boilers.) Tryit DEARBORN FEED WATER 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, “*.2.2%" 29-33 Rialto Bldg., Chicago, III. 








EMERALD GLASS 


IMPERIAL PORCELAIN 





PATENTED MAY 20, 1902. 


Our latest design, all insulators one piece, in- 


suring maximum mechanical strength. We make 
this type in seven sizes, the diameter varying from 
5 inches to 15 inches for power transmission up to P 


80,000 volts. 


Catalogues, Blue Prints and Detailed Information upon request. 7 Aa Brest. BOSTON, MASS. 


JOHN A. ROEBLING’S SONS COMPANY  zrrssenratives 


PORTLAND, OR. SAN FRANCISCO, CAL. LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


“se WIRE ROPE =. 


Bare and Insulated Copper Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 


First and Stark Streets, Portland, Or. 313 First Avenue South, Seattle, Wash. Alameda and Requena Streets, Los Angeles, Cal. 
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Motors 
for Hoists 


Our Fully Inclosed, Series Wound, 
Form K Machines are 


Built for this Service 


Write to our nearest office for recommendations 
and estimates 


Size 12 K Motor Driving a Prospecting Hoist 


Crocker-Wheeler Company 


Manufacturers of Generators and Motors 
Engineers for their application to all kinds of industrial plants San Francisco Office: 


Ampere, N. J. Fremont and Howard Streets 


+ ae s Z 
For 4 For 


Water, Steam, - il " Gas, Oil, 
Compressed Air, as : ; Varnish, Soap, 


Paint ; ae 3 Etc. 


3 ee * - os li 


California Engineering and Construction Company 
RIALTO BUILDING, SAN FRANCISCO, CAL. 


Agectstor United Metallic Tubing Company 


Made in sizes from }-inch to 8 inches in diameter, to withstand pressures up to 350 pounds per square inch. 
MADE OF BRONZE AND STEEL. SPECIAL TUBING FOR HIGHER PRESSURES 
Send for Circulars 
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Standard Electrical Construction Co. 


ENGINEERS AND CONTRACTORS 


District Managers 
ROBB-MUMFORD BOILER CO. CENTURY ELECTRIC CO. 
Internally Fired Boilers Single-Phase Motors 


MECHANICAL APPLIANCE CO. 
Special Direct Current Motors for All Machines ELECTRIC MACHINERY CO, 


WM. BAYLEY & SONS CO. Alternating Current and Direct Current Gener- 
Marine Steam Sets and Direct Connected Engines ators, Any Size, Frequency or Speed 
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Water Wheel Type Alternating Current Generator Built by the Electric Machinery Company, 
Minneapolis, Minn. 


Write for Bulletins and Prices 


120-130 NEW MONTGOMERY STREET 
RIALTO BUILDING 
TELEPHONE PRIVATE EXCHANGE 580 SAN FRANCISCO, CAL. 


xiii 
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Wagner Electric 
Manufacturing Co. 


ST. LOUIS, MO. 


GOLD MEDAL 


SINGLE-PHASE ALTERNATING-CURRENT MOTORS 


GOLD MEDAL 


STATIC TRANSFORMERS 


SILVER MEDAL 


SWITCHBOARD INSTRUMENTS 





The apparatus built by this company received unusual recognition by the International Jury of the Louisiana Purchase Expo 
sition, as above list of awards indicates. These awards were made after a comprehensive series of tests which enabled the performance 
of the apparatus to be gauged as well as its appearance and mechanical construction. By confining our attention to a limited line of 
products, we are able to maintain a high degree of perfection, this fact being amply evidenced by the constantly widening sphere of 
our influence. We seek to supply first-class apparatus, to have tts performance entirely satisfactory to the customer, and to employ 
methods of doing business which will merit the confidence of our friends. ; 

Have you received our latest publication—‘‘Answers to Some Central Station Questions About Single-Phase Motors.”” A paper 
read before the October meeting of the Kansas Electric Light Association, by G. Percy Cole. 


Bulletin No. 68—Single-Phase Motors. Bulletin No. 69—Motor-Generator Sets. Bulletin No. 65—Static Transformers, 
Bulletin No. 64—Power Transmission Transformers. Bulletin No. 67—Instruments. 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. 84170, supine 
OF CALIFORNIA SAN FRANCISCO 


Bullock Electric Manufacturing Co. 


CINCINNATI, OHIO 


Manufacturers of 


Polyphase Alter- 
nating Current 
Machinery 


Writefor Bulletin 
on Type “B” 
Motors 


They Have Solid 


of All Types and 
Capacities 


Direct Current 
Lighting and 
Power Machinery 


Marine 
Lighting Sets 


Cast Iron Sliding 
Sub-Bases and 
Paper Pulleys 


The Brushes Need 
Not Be Moved for 
Changes of Load 
from 0 to 150 
Per Cent. 


They Are Fool 
Proof 


Two 1000 k.w., 575-volt, 86 r. p. m., Bullock Engine Type Generators at Philadelphia Rapid Transit Co. 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. Clas FEATS WR -DING 
OF CALIFORNIA SAN 


FRANCISCO, CAL. 
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cer me [POWER TRANSMISSION 


Managers have no line troubles when using 


BEST) Locke Insulators 


See Our Exhibit, Electricity Building, at St. Louis 





Insist on having 
esha Se, \ that RED LABEL 






VICTOR TYPE 


Adopted by 
STANDARD 


Improved 


Line Pressure 
100,000 Volts. 


ELeEctTric Co. 
OF CALIFORNIA 


Bay COUNTIES 


POWER Co. 


VALLEY COUNTIES 
POWER Co. 


150,000 Volts. 


California PATENTED 


Sept. 28, 1897 
June 7, 1898 
29, 1900 


Tested to 
| 

| 

| “ } 

| =e i j May 


GUANAJUATO 
POWER Co. 


WASHINGTON 





Other patents now WATER POWER Co. 
pending. AMERICAN RIVER 


ELEctTRIC Co. 


- Incandescent On Longest Power Transmission Lines in the World 


goo,000o LOCKE INSULATORS in use on the Pacific Coast, 
Operating on Line Pressures up to 100,000 Volis . . .. . 


JNO. MARTIN & CO. 


PACIFIC COAST AGENTS 
83-85 New Montgomery Street, San Francisco. 
Douglas Building. Los Angeles. Pioneer Building. Seattle. Wash. 





CALIFORNIA INCANDESCENT LAMP CO. 


Rialto Building, San Francisco, Cal. 


are specially designed 
FOR EVERY SERVICE 


This feature of our line of pumps is well illus- 
trated by the fact that we now have on 
patterns for over 


600 TYPES 


of capacities varying from 17 gallons to 
60,000 galions per minute, and for speeds 
from 80 to 2600 revolutions 
These pumps may be driven by belt, or 
directly connected motors, or steam or 
om gas engines 
S| They have been applied to every purpose for 
which pumping machinery is used, and 
will overcome all heads up to 2000 feet 
The Efficiency is Guaranteed 
All fully Soom in our Monograph 
W 50 JE. Write for it 


HENRY R. WORTHINGTON, {uty Steer . 








THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


Pelton 


Water Wheels 


endorsed by the 
best engineers all 
over the world 


The fact that the largest elec- 
tric transmission plants in the 
world have installed Pelton 
Water Wheels, and the fur- 
ther fact that over 12,000 
Pelton wheels are now run- 
ning night and day, day in and 
day out, satisfactorily, is the 
highest possible endorsement 
for Pelton service 


Pelton,the 


pioneer wheel. 


The efficiency of the Pelton 
system is the result of eighteen 
years’ study of water power. 
Our complete facilities for man- 
ufacture and the advantages 
taken of every improvement 


suggested by an _ extensive, 
practical experience in hy- 


draulic engineering, insure 
practical and successful results 


Send for 88 page catalogue 


The Pelton Water Wheel Co. 


18 Main St., San Francisco. 154 Liberty St., New York 


LOMBARD 
WATER WHEEL 
GOVERNORS 
Are the World's Standard 


ith 400,000 horsepower of water wheels 
in this country alone 


THE LOMBARD GOVERNOR COMPANY 


36 WHITTIER STREET, BOSTON, MASS. 


Pacific Coast Agents 


JNO. MARTIN & CO. 
83-85 New Montgomery Street 
SAN FRANCISCO, CAL. 


This pin is made 
of seasoned euca- 


= on the Paci- 
Coast. We are 
making pins for 
— Standard Elec- 


er ery. 
Martin & Co. 
many others. 

Address, 


,and 


Hardwood Planing Mill Co. 248 J0s®. 


H.G. AYLSWORTH 


REPRESENTING 
ELECTRIC GAS LIGHTING CO. 
BOSTON, MASS. 


ELECTRIC AND GAS LIGHTING APPARATUS 


519 MISSION STREET, Room 311 


Telephone James 7521 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 


ALL OUR WIRES NEW CODE STANDARD 


Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing . 
Compounds. Competition Tapes. Competition Splicing Compounds. 


COMPLETE STOCK CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


I. T. E. Circuit Breakers 


Protection for Light, Heat and Power Circuits 
Weston Electrical Measuring Instruments 
Cc. S. FLUSH SWITCHES 


Iron Wall Boxes, Wood Mats, Etc. 
COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 





ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes 4-inch to 3-inch, Carried in San Francisco, 
CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes &-inch to 1%-inch, Carried in San Francisco. 


THE BOSSERT ELECTRIC CONSTRUCTION CO. 


SOLE MANUFACTURERS AND PATENTEES OF MANUFACTURERS OF 


PLUGGED STEEL CONDUIT BOXES _ PANEL BOARDS SWITCH BOARDS 


THE MONITOR CONDUIT BUSHINGS HAND OR QUICK BREAK SWITCHES 
Any Size or Capacity. Any Pole, Single or Double Break. 


THE ERICKSON CONDUIT INSULATORS | Single or Double Throw. 
COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 


JOHN R. COLE COMPANY 


Pacific Coast Sales Agents 


658-60 MISSION STREET Write for Catalogues SAN FRANCISCO, CAL. 
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Static Protection 


The Westinghouse Electric & Mfg. Co. are 
prepared to furnish complete protective appar- 
atus for all voltages and conditions of service. 


The Westinghouse 


Low Equivalent Lightning Arrester 
Is now in use on all voltages up to 55,000 


Address nearest sales office 


Westinghouse Electric & Mfg. Co. 
Pittsburg, Pa. 


San Francisco, 425 Market St.; Seattle, 314 Occidental Ave.; Los Angeles, 617 Trust Bidg.; 
, \ aad Salt Lake City, 151 Main St.: Mountain Electric Co., Denver, and all other large cities. 
During an Electrical Storm For Canada: Canadian Westinghouse Co., Limited, Vancouver, B. C. 


Cliff House, San Francisco, 


Westinghouse Steam Engines, fas Engines, Steam Turbines, Roney Mechanical Stokers 


The Westinghouse Machine Co. 
Works, East Pittsburg, Pa. 
\ New York, 10 Bridge Street. Chicago, 171 La Salle Street. Pittsburg, Westinghouse Building. 
Sales Offices { Boston, 131 State Street. Detroit, Union Trust Building. Philadelphia, Stephen Girard Building. 
Charlotte, N. C., South Tryon Street. Atlanta, Equitable Building San Francisco, Hunt, Mirk & Co., 614 Mission Street. 


The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Manutacturers of 


ALUMINUM 


For Electrical Transmission Work 
Maximum Strength, Lightest Weight, Minimum Cost, Equal Conductivity 


3d,7 5O,000 
Pounds Bare and Insulated in Use on the Pacific Coast Alone 
Railway Feeders, Power Transmission, Telephone and Telegraph Work 
In Use on the Longest Transmissions in the World 


Jno. Martin & Co, Pacific Coast Agents 


83-85 NEW MONTGOMERY STREET 
San Francisco, Cal. 
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The Welsbach Burner 


The Ideal Light for Stores or Dwellings 
Will Brilliantly Illuminate a Room 


Regulating and | Twenty-five Feet Square 
Starting Devices f a The Opalite 


is composed of the best burner, 
mantle and glassware on the mar- 
ket, consisting of No. 668 high 
candle-power Welsbach Burner, 
No. 4197 Intensive Cap Mantle, 
first quality Welsbach (4 inches 
long) and No. 302 opal globe of 
German manufacture, the highest 
standard of glassware made in the 
world. 
The burner has set screw for 
mantle wire and will fit the stan- 
ain Board for Theater Majestic, S. F., Cal. < dard size of mantle. The adjust- 


— H ment of burner is very simple, 


For Power Panels 


Write for Sistemas to exactly regulating the air and the 


flow of gas under any pressure. 
Drendell Switchboard Co. Welsbach Company 
San Francisco, Cal. 


625 Howard Street Phone John 6826 359 Sutter Street San Francisco, Cal. 


Avenarius Carbolineum ||} WAX-0-LENE 


Will preserve your poles, ties, insulating boxes and all 


other structural timber above or below ground or The Modern Stick Belt 
water for at least three times its natural life s 
Dressing 


It will save you delay, trouble and expense caused by break- 
downs, and also lessen your lumber bills. 
A wax composition in sticks for leather, rubber and canvas 


5 belts. Guaranteed to preserve and stop belts from 
We sell to the leading telephone, telegraph and power com- ; 


. . ait 4 slipping. Requires no melting or preparation. 
panies, breweries and distilleries, sugar refineries and 


z ae : } Ready for instant use. Clean and eco- 
ice works, mining and smelting companies, ; s . 
nomical. A high-class preparation 


ship builders and dock owners, flour that gives complete satisfaction. 


mills and warehouses, railroads and 
steamship companies 


Samples sent for the asking. 
Send for literature and testimonials free 


JOHN R. SMITH & CO. JOHN R. SMITH & CO. 


Sole California Agents Sole California Agents 


900 Battery Street San Francisco, Cal. 900 Battery Street San Francisco, Cal. 
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Doble Tangential Water Wheels 
Doble Needle Regulating Nozzles 


are superior in design, material, workmanship, 
efficiency and durability 


AWARDED THE GRAND PRIZE 


At the St. Louis World's Fair, the highest award, and the only grand prize given to a 
machinery manufacturer west of St. Louis. 


CNY 1 ee 
PO PRR eh OH 
ES 


a ; Pte OT Ee ae tg 
ABNER DOBLE OOMPANY’S EXHIBIT AT THE WORLD'S FAIR, ST. LOUIS. 


We are the designers and builders of the largest single water wheel ever constructed. 


Write for our Bulletins Nos. 5 and 6 which contain data and tables of value to engineers. 


Abner Doble Company 


ESTABLISHED 1850 


ENGINEERS 
Fremont and Howard Streets San Francisco, U. S. A. 
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ANNOUNCEMENT Tell 


The National Conduit and Cable Company, 

manufacturers of bare copper and weatherproof E 
astern 

Friends 


wires and cables, and paper insulated lead 

encased cables for the transmission of power 
of the low rates 
which will be made to 


and for telephonic and telegraphic uses, an- 
* * 
California 


nounces the establishment of a branch office 
and warehouse in San Francisco. A stock of 

March 1 to May 15, 1905 
$50 from NEW YORK 


weatherproof wire is now on hand. 
$33 from CHICAGO 


The National Conduit and Cable Co. 
146-150 Second Street, San Francisco, Cal. 
$32 from ST. PAUL 
$25 from KANSAS CITY 


Similar rates from other points. 
Deposit cost of ticket with agent 
here, and ticket will be furnished 
passenger in the East. Tell your 
friends that now’s the time to come 
cheaply if they buy their tickets via 


Southern Pacific 
ASK FOR PARTICULARS 
San Francisco Office 
613 Market Street 















Managers of Electric Plants 


You desire to increase your business 


at a minimum cost! 
This is the age of specialization. 


We make a specialty of building up 
business. 


Correspondence solicited 


O’Bryan Electrical Co. Monterey, Cal. 


H. R. O’Bryan, Manager Also 5th floor Rialto Bldg. 


OHMEN 


HIGH CLASS 


ENGINES 


For Direct Connection to Dynamos, 
Blowers, Pumps, Etc. 





WELL! ABOVE ALL THINGS! 


Ruberoid Roofing 


Water Proof Acid Proof Fire Resisting 


STANDARD ROOFING FOR 14 YEARS 
Pacific Coast Agents 


Bonestell, Richardson & Co. 


Corner of Sansome and Sacramento Streets, San Francisco, Cal. 


Write us for samples and descriptive literature 


$3.00 FOR $2.25 
CLUBBING NOTICE 


By arrangement with the publishers of POPULAR 
MECHANICS, the most widely read magazine of its 
kind in the United States, we are enabled to offer 


Open Frame Type, Large Bearings, 
Noiseless Operation 


Will Work on High Speeds and 
Pressures 


Always on Stock 


OHMEN ENGINE WORKS 


132 Main Street, San Francisco 


RIVETED IRON AND STEEL PIPE 





















FOR HYDRAULIC M IRRIGATION AND POWER PLANTS. Manufactured from the JOURNAL OF ELECTRICITY, POWER and GAS 
best grades of IRON or by MODERN MACHINERY. and POPULAR MECHANICS for $2.25 per YEAR. 
THE SCHAW-BATCHER COMPANY PIPE WORKS, aan. 
211 to 219 J ST., Journal of Electricity Publishing Vo. 
SAN FRANCISCO. SACRAMENTO. 532 Rialto Building San Francisco, Cal. 
GEORGE E. CARTER & CO. The Stanley-Taylor Company 


Room 52, Crocker Building SQUARE SAWN 


SAN FRANCISCO a Poles 
Telephone Main 545 — oneat 


Quotations Furnished in Lots and Sixes to Suit Demands. and Pine Cross Arms 


designs good advertising 
2 


656 Mission Street 
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‘THE MAN WHO BUYS 


wants to know where he can get the 


| best, that will meet his needs and pocketbook 


LET HIM KNOW 


i 


WHO WHAT 
| YOU eacarere YOU HAVE 
: ARE TO SELL? 


= 











SELLER The Journal BUYER 








The Direct Route 





KNIGHT'S 
WATER.... 
Weel... 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 

+ guaranteed. 


Address all communications to 


KNIGHT & CO. 


Sees Sutter Creek, Cal. 
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Get Our Prices on Battery Zincs 


J. A. MORROW, Pres. J. W. HEIDT, Secy. 


Specially Adapted Anti-Friction Metal for Engine Work, Dynamos and Electrical Machinery 


Stereotype, 
Linotype, 
Roofing 
Plates, 


PACIFIC. 


153-55-57-59 First St., San Francisco, Cal. 73-75 North Second St., Portland, Ore. 


Electrical 
Decorations 
of All Kinds 


.% 


The Elblight Co. 


of California 


120-130 New Montgomery St. 
Rialto Building, San Francisco 











change without notice and are made for prompt acceptance. All orders are accepted subject 
causes beyond our control, and with the understanding that while goods proving defective will be 


§ 
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Good Words for “FINN’S” Armature Metal 








A.P BRAYTON, President EDWARD L BRAYTON, Vice President & Manager 
DAVID ODNZEL, Secretary - Treasurer. GEO.J.HENRY Ja. Chief Engineer 










CABLE ADDRESS: 
" PELTON, .(, SANSCRIT, 
Wes SAN FRANCISCO.” NEW YORK 


CODES 
ABC-LIEBER-PELTON 





a (INCORPORATED) 





ATLANTIC DEPARTMENT 


143 LIBERTY ST-t#yNEWYORK,USA . — ~~ HYDRAULIC ENGINEERS 
naam 125-127-129 Main St San Francisco.Cal U S.A. 
RIGHT RESERVED TO CORRECT STENOGRAPHIC ERRORS YT 
ADDRESS ALL COMMUNICATIONS TO THE COMPANY & Sal j 
DICTATED QGJH=BB, Mi SIANASCEY Aug. 29, 1904, 


ANSWERING MENTION DATE AND ORDER No. 


Messrs. John Finn Metal Works, 
#313 Howard Street, 
ciT y. 


Gent lemen:- 


Referring to your armature metal, of which we have used 
large quantities in the past few years, in our high grade, generator 
type bearings, beg to say that we have recently constructed a mumber 
of very large bearings for operating under the most severe con- 
ditions, in which we have used your armature metal to extremely good 
advantage. 

We take pleasure in enclosing you herewith photograph 
showing one of our ball and socket, generator type, ring oiling bear- 
ings, of which we have eight in operation on our 7500 H. P. water 
wheel units at the Columbia Improvement Co.'s plant, near Tacoma. 
Each pair of these bearings carry a nickel steel shaft 16" in diameter 
at the journals, running at 225 R. P. M., carrying weights aggregating 
98,000 pounds. The bearings rn extremely cool and our machinery 
including these bearings, has been entirely free from any necessary 
stmt down sinee the water was first turned on. The arparatus has 
now been in operation long enough to prove that the armature metal 
which yo furnished for them, is a highly satisfactory material for 
this severe service, 

We have, of course, used this metal on a number of high 
duty, large bearings, and in each instance it has given us entirely 
satisfactory results, 


Very truly yours 
THE PELTON WATER WHEEL Co. 


Enc, 
Photos 365-367 


to delays occasioned by accidents, strikes, fires or 
replaced, no claims for damages or labor will be allowed. 
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Coast Agents for 
For All Overhead Construction Waclark Wires 


TRIPARTITE STEEL POLES |) rere 


and Bushings 
Franklin Rolling Mill and Foundry Company, Franklin, Pa. Crossarm Braces 


FEWER POLES. LONGER LIFE. GREATER Oak = Locust 
EFFICIENCY. LOWER COST. — 


Write for information to Frank B. Cook’s 


B. F. KIERULFF, JR., & Co. ig nee 


View a  se-toot pole on 30-000 Pacific Coast Sales Agents 

of Edison Electric Co , Los 230 Montgomery Street 324 Laughlin Building 
Angeles, showing one end 

of §60-foot span. San Francisco Los Angeles 


Southwest Agents for 
Stromberg -Carlson 
Telephones 


American Balance Valve Company 
BALANCED MAIN VALVES 


Guaranteed Under 250 Pounds Pressure 


We Have the Latest Types for Any Engine, Double Admission and Double Exhaust 
Perfect Satisfaction Guaranteed 


We Make and Sell the Nixon Safety Stay Bolt, Simplest, Cheapest and Safest, 1,000,000 in Use, and 
American Metallic Packing, the Best 


American Balance Valve Company 
Rialto Building San Francisco, Cal. 


Water Wheels 


We build a tangential type 
of water wheel for any head 
and for any purpose that is 
superior to all others in 
efficiency. 

If you wish to know more 
about the best wheel built, 
write for Catalogue No. 4. 
It is free, 


3000-HORSEPOWER UNIT WHICH IS TRANSMITTING ELECTRICAL POWER A DISTANCE OF 225 MILES 


RISDON IRON WORKS 


Office and Branch Works, Folsom and Steuart Sts. e e e 
Main Works and Yards, Potrero. San Francisco, California 
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THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA, PA. 


‘Chloride Hecumulators’ Exide Batteries 





FOR FOR 
Electric Railway and Central Lighting Stations Electric Automobiles, Sparking Batteries 
Isolated Lighting and Car Lighting Complete Stock in San Francisco Storeroom 
SEND FOR BULLETINS 635 Howard Street 


San Francisco Office: 326 RIALTO BUILDING. PEADELRHIA, CHICAGO, NEW YORK. | BOSTON. 


PACIFIC METER COMPANY 


24 Jessie Street, San Francisco, Cal. 





MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


Prepayment Gas Meters 


Our Own Patents. Strong. Simple. 


























PROMPT ATTENTION CORRESPONDENCE SOLICITED 
Chec, Here 
- D.C. Multiple, roo to 125 v. Arc Lamps ‘10’... 26 .e cece ener reece neneeanteterees ) 
D. C. Series C. P. 200 to 600 v, Arc Lamps “13” eaten ceeccecvcccecuse 
- D. C. Series Constant Current Arc Lamps ‘L5” 
- A.C. Multiple, 60 to 133 Cycle Arc Lamps ‘‘L6” 
- A.C. Arc Lamps “17” Series Shuntwound.........-..cce cece c eee reeeeeeeeeeees 
- A. C. Differential Arc Lamps “18” Series ....-.00....sseeseeesees be hl eee ee 
- D.C. Multiple, 200 to 250 v. Are L amps “T12” OE ELON, COPEL CET EET Se G. I. White 
- D.C. Multiple, 100 to 125 v. Lamps “T11” amd “L21". 1. .ee cece e eee ener eens | Catalogue 
Arc Lamp Parts, etc., for G. 1. Arc Lamps...........sseeseeeeeceeeereeeeneeeees > Arc and 
Concentric Arc Light PE SOUREIND. vo ii baecanc 6: cdtchectet csi nsvesdésccacers Incandescent 
Hanger Board for Multiple Arc Lamps.......-+--++++++++++ Cade Sovcadwessencens Lamps 
Combined Hanger and Absolute Cutouts..... .....ceeeeceee ener ener ee eeeesnees 
New Trimming Device for High Tension G. I. Arc Lamps....-. peas enendeneen 
Carbons for Enclosed Arc Lamps ‘‘Electra”’ 
G. I. Incandescent Lamps.......e0e seeeceseccseccceees 
“‘Zodiac”’ Incandescent Lamps....---+.++...+++++++ 
Open Bottom Globes... ........ccesee cece ccceeeeecccenccnrsseeeeerensenee vee J 
Automatic Switches. .....ccc..cccsecccsccccsseccccsccccvcccerercccesssscceseees ) 
ane Coen, -_— and Quick Break......... sauenee. «tue G 1 I 
mife Switches. ...... ..ccscccssnscccccccecs . ee 
Yo ee and High Tension 1 os ee enera ncandescent 
tab Switches, for Series Arc or Incandescent Circuits. ........602 ceeeeeeeeees ‘ ° 
Ses WANNER GRMN MMMM GOPMMINER <u icc iecescuc...so.cccrececcccecccscoceessees | 1. Pink Arc Li ght Com pany 
: — ee a and ioinee or ‘ Cn StMWide. Sened uédanances Ge onas es ‘ Switchhoard 
-ircuit Breakers, Special Small Sizes Ro ce eddecasncee serinenacehek ues * 
Protective Fuse Servions Laka wseacacun hei oe Sey ae vais aecinGanens Appliances 529 West Thirty-Fourth St., New York 
S.K C. Temtreammemts. ..... 2. ..cc cc cccsccccccccccnvcccecesscsccescccscsccsescessese 
Portable and Small Pocket Type Voltmeters and Ammeters...............++++ 
Round Pattern Voltmeters and Ammeters.......... see ee-. eee eee e eee e en eneeee = 
TMC DET OIIOED 5 oc vce ec cc ccdsasiccsscccaccccsccces sis Se Kp eo eke oak ie J e ss 
Primary Fuse Box, Insulator Type. ....... ..cessceseereecerccsceeeeseecncennes } W t f t f f h g 
Floor Outlet Boxes : (Watertight). ence es gS AK CANEME NOS CAKE RODREDD OC. | G. I. Buff Il ¢ or eTms 0 Urls ll 
Flush Receptacles amd Plugs... ... 22.106 .ccceecesscreeeeeercescscerececctscseees Catalogue 
Flush Wall Pocket Receptacles wees ‘ Wiring { Sam le Fan 
Flush Push Button Switches............ ? end 
Pendant Push Button. coeees see General 
Punched Clip Knife a. it anavin nsec eyieediandtend Appliances 
Automatic Lamp Shades..............:ccccesccerceseeeeeercsrcececceeesreueees . 
Rheostats and Field Regulators ..-...2-0+00-00-+00 ; Information and data on 
. C. Motors and Generators ......... N | ; 
ees SE ee gi GO :. Oh Welle any item checked would 
--. Grinding and Buffing Motors...........-..++++-+0:+ Rg» Cotstname b : 
. Rotary Converters and Motor-Generators.......... P XS S \ Motors 6 a pp reciate d « 
D. C. and A. C. Sewing Machine Transmitters. .... NS and 
D. C. Desk, Bracket and Trunnion Fan Motors.... FE XS | Generators 
jp oe BD. ©, COM PRMD 2 oc wrccccccscwcscedses cescceccccs N 
-.+. General Instruction Bulletin Paragon Motors...... J SME Cis AicbAces cadacbede da castsetiondabeces 
+--+.» Small Plant oo Aiba galwaid de immed Uhnn.0scwe Jk weecewe ve <oubesduwcad ea’ G. I. Blue 
ee hs Lot inoh hehe ebibbue dei ks akisd-Cvcnes ieee: cbecce secedebicesnct Catal e 
- G, i. Panel Boards and Fuse Carriers. . ae Pa . Add TESS «nccccrccee ccecee secceceee coceee 





. Wright Discount een peeves eneens ve G. I. Green 
NES D008 4 Chk oy eu Sedu DUNG OES cndwecedvecsedecassweeessednccscces Catal ; 
i Ch cre leisc stk cisheubbcs eh heeecivesdakouseacsapeseos Miscellaneous C 1 ty and S ta te ee 
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THE TRACY ENGINEERING CO. 


EDGE MOOR 


WATER TUBE 


BOILERS 


For Superheated Steam. Perfect 
in Every Detail 


We Install Complete High Grade 


Power Plants 4 


Estimates Cheerfully Given 


151 
San Francisco 


Francis Smith & Co. 


Manufacturers 


San Francisco 


* 


Iron cut, punched and formed 
for making pipe on the ground 

where required. 

a 
All kinds of tools sup- 
MINING, plied for making pipe 
HYDRAULIC, 

IRRIGATION AND 

POWER PLANTS, WELL 


PIPE, ETC., ALL SIZES 
WATER AND OIL TANKS 


Estimates given 
when required 


a 
We are prepared for coating all sizes of 
pipe with asphaltum 


NORDBERG 
Corliss Engines 


Large or Small Units for Direct 
onnec ted or Belted Service 


American-Ball Engines 
Wainwright Heaters 
Sahara Separators 


Sahara Steam Traps 


Fremont Street High Grade Bayley Engines for Small 911-912 Braly Bldg. 
Direct Connected or Belted Sets 


Los Angeles 


Jobbers of Supplies 
Engineers and Contractors 


GOULD STORAGE BATTERIES 
For Lighting, Automobiles and Railway Regulation 


Armature Winding, Switchboard Construction, Lighting 
Installation and Repairs 


Write for prices and particulars 


Century Electric Corporation 


28 Second Street, San Francisco, Cal. 
Telephone Bush 352 
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The Westinghouse-Parsons 
Steam Turbine 





Westinghouse-Parsons Steam Turbine Generating Unit at the St, Louis Exposition 
(Awarded the Grand Prize) 


L 


This turbine, seen in continuous operation day and night during the Exposition period, had its throttle opened to admi 
steam for its long run on June 20th. The following, received December 2d, speaks for itself : 


** The throttle on Westinghouse Turbine was closed at 11:30 a. m. today, thus completing 5% months’ 
run without a stop. The cover was immediately lifted in presence of visiting and Exposition 


engineers, showing blades, bearings, etc., in perfect condition.” 
(Signed) C. B. SYNYER, Operating Engineer. 


In normal 10-hour per day operation this is equivalent to 13 months’ service. 


From paper read before the Saratoga meeting of the American Society of Mechanical Engineers, by Fredrick A. Wal_ 
dron, superintendent of power, Yale & Towne Manufacturing Co., Stamford, Conn.: 


“The strongest appeal, however, that the turbo-generator makes to the business man or the engineer is its inherent com- 
mercial efficiency. By this I mean that its efficiency is unchanged, week in and week out, year in and year out. Leaky pistons 
or valves, lack of alignment of slides or bearings, keving up, and, above all, lubrication, all of which exist in the reciprocating 
engine, are eliminated in the turbine.”’ 


Complete Steam Power Equipments 


HUNT, MIRK & CO. 


ENGINEERS 
614 Mission Street 


Telephone Main 1459 


Crossley Building San Francisco, Cal. 
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CALIFORNIA ELECTRICAL WORKS 
547 MISSION STREET, SAN FRANCISCO, CAL. 


Pacific Coast Agents 


WESTERN ELECTRIC COMPANY 


TYPE “L” GENERATORS 


for Direct Connection 


HIGH EFFICIENCY SPARKLESS OPERATION 


LARGE OVERLOAD CAPACITY 


Bulletins on request 
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Standard Electrical Works 


120-130 New Montgomery Street 


San Francisco, Cal. 


Electrical 


Wires 
and 


Cables 





Weatherproof 
Copper 
Rubber Covered 
Magnet Wire 


Pacific Coast Agents 


Simplex Electric Company, Boston 
Wires and Cables 


Electric Machinery Company, Minneapolis 
A. C. Motors and Generators 





Mechanical Appliance Company, Milwaukee 
D. C. Motors 


Plain Lead Covered, Steel Taped or Iron Wire Armored 
Cables for Any Service. Emergency Orders 
Promptly Filled from Our 
OAKLAND, CAL. FACTORY 


Standard Underground Cable Co. 


PACIFIC COAST SALES DEPARTMENT 
CROSSLEY BUILDING, SAN PRANCISCO, CAL. 
CHAS, F. SLOANE, Sales Agent A. B. SAURMAN, Manager 


FACTORIES: 


Century Electric ai aitiaie St. Louis 
Single-Phase Motors 
Robb-Mumford Boiler Company, Boston 
Boilers 





OAKLAND, CAL. PITTSBURG, PA. PERTH AMBOy, N., J. 
General Offices: te ey Building, Pittsburg, Pa. 
RANCH OFFICES: 
_— York, 56 Liberty Street: Philadelphia, Betz Building; Chicago, The 
ookery; San Francisco, Crossley Building; Boston, Delta Building 


Wm. Bailey’s Sons, Milwaukee 
Engines 


A HEART TO HART TALK 


THERE IS NO SWITCH MADE THAT IS AS GOOD 
AS A GENUINE HART 


This is the Standard Push Button Type 











Hemingray Insulators 
For Voltages up to 75,000 


Used upon the entire installation of the Northern 
California Power Company 





World’s Standard 





MADE BY 


The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 
SOLD BY EVERYBODY EVERYWHERE 


THE CHAS. F. SLOANE CO. 
Exclusive Pacific Coast Sales Agents 
CROSSLEY BUILDING, SAN FRANCISCO 


New York Block, Seattle Stimson Butlding, Los Angeles 


The Chas. F. Sloane Co. 


Exclusive Pacific Coast Sales Agents 
Crossley Building San Francisco, Cal. 
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By the S.K.C. System 


Electrical energy may be generated, transmitted 


and utilized probably more economically than 
by any other method. The S.K.C. System 
was the pioneer’ in Polyphase Electrical Work. 


4% Horsepower S.K.C. Hand Starting Single-Phase Motor. 


S.K.C, Induction Motors—single-phase and polyphase—are simple, compact and of 
rigid construction. They are superior to the other induction motors on the market, 
WRITE FOR BULLETINS 


Stanley-G. Il. Electric Manufacturing Company 


Pittsfield, Mass. 


PACIFIC COAST OFFICES 


69-75 New Montgomery Street, San Francisco, Cal. 
Pioneer Building, - - Seattie, Wash. 
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Central Energy Secret 
Telephone Company 


—SOLE MANUFACTURERS-— 
SEMI-AUTOMATIC TELEPHONE 
EXCHANGES AND EQUIPMENTS 

From Smallest Private Exchange to Largest 

Protected by Basic Patents 


TYPE METER 
THE POPULAR WATTMETER 


The K integrating 
induction watt- 
meter is made for 
single - phase or 
multi-phase cir- 
cuits at any stan- 
dard frequency, 
with terminals 
separately seaied 
or inside sealed. 
For 50, 110, 220, 
500, 1100, 2200, 
or higher voltages 


















Our System simplicity itself. 

Increases your profits by reducing 
expenses. 

Original cost much less than others. 

I the usual number of operators are 

2 plenty. 

Cost of repairs don’t figure. 

Service is quicker, cleaner and cheap- 
er than any other system on earth. 

Satisfaction guaranteed. 





Write for descriptive pamphlets and estimates, 


Fort Wayne Electric Works 


FORT WAYNE, INDIANA 
69 New Montgomery Street, San Francisco 
284 


Central Energy ‘Secret Telep hone Co. 
109 New Montgomery St., San ae Cal., U. S. A. 








| 


A. C. GENERATORS : A. C. MOTORS TRANSFORMERS D. C. MOTORS, D. C., MOTORS. 
FOR SAL Two 75 kw., Westinghouse/Two 1-hp., Stanley S.K.C.,|/Three 15-kw., Westing- oe Y-hp., Lundell, 115-v.\%-hp.. Eck, 115-v. 





-h 

60 cycle, ‘will wind for| 200-400-v., two-phase house OD Type. Two %-hp., Lundell, 115-v./%-hp., G. E., 115-v. 

any voltage or phase. Three 3-hp., 200-v., or 400-v.|Four 124%-kw.. Westing- One %- hp., GC. E. Co., 115-v./}6- hp. Diehl, 115-v. 
|One 75 kw., single-phase,| Stanley S.K.C., 2-phase.| house, type CS One %4-hp., Type C. A., G.%-hp., G. E., 500-v. 

Westinghouse, 123 cycle,|/One 10-hp. Westinghouse, One 5-kw., West., type OD.| E. Co., 230-v. 4 hp., Eck, 115-v. 
| 2000 volts. two-phase, 200 or 400-v. a se Pittsburg, OD/One 1- -hp., Lundell, 230-v. |44-hp., Eck, 115-v. 
One 7.5-hp. Westinghouse, One 2-hp., G. E. Co., 220-v. o ap, Lundell, 115-v. 
thies-shase, 200 ur 400-v, one” p lunger type, West-/Two 3-hp., G. E.Co., 230.v. 7 hp., G. E., 115-v. 


— ouse, panel board,|One 3-hp., G. E. Co.. Heavy|t- 8 , Edison, 115-v. 








Ps P-» eee 3-phase Type, 230-v. 1-hp., Mayo, 230-v. 
One 7% -kw., .D. Two 5- np, ,G. E Co., 230.v.\3-hp., E. E. Co., 230-v. 
|200 motor pulleys, 2x2 to One 5-kw., O. _ One 1%-hp., G. E. Co., I.B.j2-hp., G. E., C. A., 230-v. 
FARNSWORTH | 24x18 inches. D. C. GENERATORS. Type, 230-v, 2-hp., G. E., C. E., 22-v. 
|Rheostats from 4 to 20-hp. One 2-kw., G. E., 125-v- on nee Motor, 600\2-hp., eee 230-v. 
| \One 3.5-kw., 125-v., West- - Pp. 3-hp., G. E., C. E., 230-v. 
ELECTRICAL | inghouse Five okw., Edison Gen- ee hp., C. W., 230-v. 
| One 7 5-kw., Eddy, 125-v. erators, 125-v. 5-hp., G. E., 230-v. 
|One 7.5-kiw., Electrical En-|Three Type. M.R. Regu- ie hp., G. E., slow speed 
WORKS gineering Co , 125-v. lators,G. E.Co.,20amp.,, 230-v. 
|One 15-kw., Phoenix. 125-v.| 1050-v. 5-hp, Harding, 230-v. 
| om 15-kw., Northern, 125-|One Waverly Electric Au.j10-hp., E. E,. 230-v. 
| tomobile, complete. 15-hp., G. E., C. E., 230-v. 
Crossley Bidg. laa. > kw., West., 125-v. 20-hp., E. E., 230-v. 
i\Two 100-kw., 500-v. 20-hp., C. E. W., 600 rpm., 
San Francisco \One 15-kw, 125-v., G. E. 230-V. 


One 5-kw., 125-v., G. E. 


Removed to Larger Quarters—Note Our New Address Below 


Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 





Electrical Repair Work a Specialty 


52-54 Natoma Street, near Second 
Telephone Main 5679 Between [lission and Howard Streets San Francisco, Cal. 
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JACKSON PUMPS 





Jackson's Patent Series Four-Step Centrifugal Pump Used as a Mine Sinker on au {ncline Shait of 52° Raising Water 800 Feet 


We guarantee to raise water Io feet to 2000 feet and maintain an efficiency of 70 to 84 per cent. with our patent high head 
centrifugal pump. No valves or close fitting joints to wear or get out of order. Will pump sand and gravel with the water 
without injury tothe pump. Can be designed for any quantity of water and head direct connected to electric motor or 
belted. Especially adapted for draining mines, irrigating, etc. 


Beats the World for Efficiency, Durability and Economy 
Write for Catalog No. 39 


au Merest S*- Byron Jackson Machine Works 
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KILBOURNE & CLARK CO. 


Pacific Coast Sales Managers 


National Electric Company 


Milwaukee, Wis. 


Alternating and Direct Current Generators, Motors 
and Rotary Transformers 


| Stromberg-Carlson Telephones and 
Switchboards 
Cooper-Hewitt Mercury Vapor 
Lamps 
Pittsburg Transformers 
Fire Alarm Apparatus 


Cutler-Hammer Rheostats and 
Controllers 


Electrical Supplies 


815-817 Second Ave., 519 Mission St., 


Seattle. Wash. San Francisco, Cal. 
Telephone James 7521 


Electrical 
Machinery 


Direct and Alternating Current Apparatus in All 
Capacities and Types for Lighting, Power 
and Railway Service. 


250 K. W., Belt Driven, Alternating Current National Electric Company 
Gonepeine. Milwaukee 


Superior Performance. Seattle and, Kilbourne & Clark Co. 


Modern Design, Accurate Construction and 
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ce Le CORY 


Telephone Main 1870 


WYNN MEREDITH 


ENGINEERS 


331 Pine Street 


Ww. H. ALLEN 


San Francisco, Cal. 


Expert Examination. Advisory Reports. Construction Supervision. Design of Complete Equipments. 
Betterment of Existing Systems. Engineering and Financial Examinations. 


DUGALD C. JACKSON, C. E. 
WILLIAM B. JACKSON, M. E. 
MEMBERS 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
AMERICAN SOCIETY OF CIVIL ENGINEERS 


ENGINEERS EXPERTS 
MADISON, WIS. 


H. C. THAXTER 


Electrical and Mechanical Engineer 





120-130 New Montgomery Street 
Rialto Building San Francisco, Cal. 
. Telephone Private Exchange 580 


ABNER DOBLE COMPANY 
Engineers 


Complete Hydro-Electric Power Plants and Long 


Distance Transmissions Designed and Constructed | p,-rory PROCESSES, TECHNICAL INVESTIGATIONS, 


Fremont and Howard Streets, San Francisco 


LEON M. HALL 


CONSULTING ENGINEER 
IN MECHANICS, 
ELEcTRICcITY, 
MINING. 
814 Hayward Building, San Francisco 
Telephone, Main 980 


R. S. MASSON 


Consulting 
Electrical 
Engineer 
232 Crocker Building 769 Pacific Elec. Bidg. 


San Francisco, Cal. Los Angeles, Cal. 
*Phone Bush 481 


W. STUART SMITH 
Consulting Engineer 
Electrical, Mechanical and Hydraulic 


Expert Examination, Advisory Reports, Supervision, 
Special Machinery Designed. 
Spanish Spoken. 


2538 Dwight Way BER KELRY, CAL. 


WANTED 


Experienced live salesman to sell street 
and store gasoline lighting plants, produc- 
ing 1000 candlepower; costs 10 cents a day; 
liberal salary or commission. NATIONAL 
STAMPING AND ELECTRICAL WoRKsS, 
Chicago, Il. 








G. FPF. WAKEFIELD 
Surveyor and Engineer 
Specialty: Examinations, Surveys, Reports, Super- 


vising Hydro-Electric Power Development. 
Surveys Executed in All Portions of California 


Room 22, Porter Building, San Jose, California. 


CLEM. A. COPELAND, M.E. 


Consulting and Supervising Electrical 
and Mechanical Engineer 


Laughlin Bidg. Los Angeles, Cal. 


F. J. PAZAK 


Consulting and Contracting Telephone Engineer 


For Building and Equipping Complete 
‘ Telephone Plants 


PLaNts LAD OuT CONSTRUCTION SUPERVISED 
234 Crossley Building 





SMITH, EMERY & CO. 


Chemical Engineers 
Physical Tests and Inspections 


ANALYSIS, METALS, CRUDE PETROLEUM, 
SOLUBLE SALTS, 
CoaAL, COKE, FEED AND DRINKING WATER 


Umpire and Control Work 


Chemical and Physical Laboratories 


83-85 New Montgomery Street 
San Francisco 


ORLAN CLYDE CULLEN, C. E., LL. M. 


Counsellor at Law U. S. Supreme Court 
Registered Attorney U. S. Patent Office 


United States and Foreign Patents. Caveats. Trade 
Marks and Copyrights 


Military and Naval Inventions a Specialty 
Address Box 264, Station G, Washington, D. C. 


Gun Shop and Model Shop 


Warren White Sulphur Springs, Totten Postoffice, 
Virginia 





Thompson Brothers 
EUREKA FOUNDRY 


Manufacturers of 


Castings of Every Description 


AND 


Cast Iron Water, Gas and Steam Fittings 


127-129-131 Beale Street 


Between Mission and Howard 
as Work a Specialty San Francisco 


Dixon’s Flake Graphite 


has always cured friction troubles, Write for a copy of 


Dixon’s newest publication ‘‘Graphite as a Lubricant’’ 
and learn the possibilities of Graphite lubrication. 


PLEASE MENTION THIS PAPER 


Joseph Dixon Crucible Co., Jersey City, N. J. 





San Francisco 


DONALD H. FRY 


Electrical and 
Hydraulic Engineer 


501 Hayward Building. San Francisco, ‘Cal. 
Telephone Red 1126 


DESIGNER WANTED 


An experienced designer of large trans- 
formers. In reply state experience and 
salary required. Give references. Address 
“‘TRANSFORMER DESIGNER,’’ care JOURNAL 
OF ELECTRICITY, POWER AND GAS, Rialto 
Building, San Francisco. 


—SCHOOL OF— 


PRACTICAL ENGINEERIN G 
(BLzorRicAL, CiviL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 


113 Fulton St., : : San Francisco 
(One block above New City Hall) 


Repwoop Pores 
Union Lamber Company 


For TELEGRAPH 
PowEr PLANTs 
TRLEPHONE, PRIVATE EXCHANGE 624 


Rooms 206-207, Crocker Building, San Francisco 











Penetrates, Preserves, 


PROTECTS 


Adds life wherever used. It 
is not an ordinary paint. We 
can demonstrate why. Write 
for booklet and further in- 
formation. 4! 


The Paraffine Paint Co. 


24 Second St., San Francisco 
Los Angeles, Portland, Seattle, Denver 
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BABY COMPRESSORS 


Save Time, Save Labor 
Save [Machinery 





In every power plant or manufacturing in- 
dustry which has to contend with dirt 


FEATURES: High speed, no valves, 
direct acting, two horsepower, portable 
or stationary, and delivers as high as 
ten cubic feet of air per minute minute 
at pressures up to one hundred pounds 
per square inch. 


For description, folder and prices ad- 
dress 


RIX COMPRESSED AIR AND DRILL CO. 


396 Mission St., San Francisco 

















FOR SALE 


Immediate Delivery 


H. M. BYLLESBY & COMPANY 


(Incorporated) 





One 10x12, 60 horsepower, Ball automatic, ceiter ENGINEERS 


crank, balanced valve engine complete. Second-hand, 
but in perfect running condition. Also one forty-five- 
kilowatt, two-phase, 2200-volt, Westinghouse generator, 
in perfect condition. Can be bought independently, or 
as a unit with belt, at a bargain. 


STANDARD ELECTRICAL CONSTRUCTION CO. 


120-130 New Montgomery Street 


WE DO NOT CLAIM 


That every lighting plant on the Coast is using 
Adams-Bagnall Arc Lamps wut 


WE DO CLAI\ 


That a trial order will prove their superiority 
over all other makes 


SIMPLE MECHANISM EASILY TRIMMED 
MINIMUM EXPENSE FOR REPAIRS 
MADE FOR ALL GIRCUITS 
LARGE STOCK IN SAN FRANCISCO 


Send — esas a Trial Order 


Electric Appliance Company 


717 AND 719 MISSION STREET, SAN FRANCISCO 


NEW YORK LIFE BUILDING 
CHICAGO, ILL. 
Design, Construct and Examinations 


Operate Railway, Light and Reports 
Power and Hydraulic Plants 
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A RECORD WORTHY OF NOTICE 


2 GRAND PRIZES. WERE AWARDED US 
5 GOLD MEDALS. $$ art THE LouIsIANA 
J SILVER MEDAL. PURCHASE EXPOSITION. 












LET US QUOTE YOU ON 


Crude Oil Gas Apparatus 


AND COMPLETE 





Gas Works Machinery and Appliances 


We plan and super- 
vise the construction 
of Gas Works 





“The Western Gas” PACIFIC COAST OFFICE 


All Iron Gate Valves 
For Gas Works 410 Mission Street | San Francisco 















The Western Gas Construction Co. 
Main Office and Works FORT WAYNE, IND. 


Bullock D-C and A-C Apparatus 


Of any type—Of any size—For any purpose 












Yoke of 3000 k. w. Bullock Generator 
installed at plant of Cincinnati Gas and 
Electric Company, Cincinnati, Ohio 


One of the 


Largest Direct Current 
Generators 


ever designed or built 


Allis-Chalmers Co 


ELECTRICAL DEPARTMENT 





Canadian representatives Allis-Chalmers-Bullock, Ltd., Montreal 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 now that business is good. 


(Clean Boilers.) Tryit DEARBORN FEED WATER 


SEND A GALLON JUG OP WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, “>. 29-33 Rialto Bldg., Chicago, III. 








EMERALD GLASS 


IMPERIAL PORCELAIN 





PATENTED MAY 20, 1902. 


Our latest design, all insulators one piece, in- 


suring maximum mechanical strength. We make 
this type in seven sizes, the diameter varying from 
5 inches to 15 inches for power transmission up to r 


80,000 volts. 


Catalogues, Blue Prints and Detailed Information upon request. 7 Arch Steast, BOSTON, MASS. 


JOHN A. ROEBLING’S SONS COMPANY zorssmeratives 


PORTLAND, OR. SAN FRANCISCO, CAL. LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


AKERS OF WIRE ROPE AND OF . « 


Bare and Insulated Copper Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 


First and Stark Streets, Portland, Or. 313 First Avenue South, Seattle, Wash, Alameda and Requena Streets, Los Angeles, Cal, 
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~ Motors 
for Hoists 


Our Fully Inclosed, Series Wound, 
Form K Machines are 


Built for this Service 


Write to our nearest office for recommendations 
and estimates 


Crocker-Wheeler Company WY 


Manufacturers of Generators and Motors 
Engineers for their application to all kinds of industrial plants San Francisco Office: 


Ampere, N. J. Fremont and Howard Streets 


FLEXIBLE METALLIC TUBING 


ri ae 
— i 
For a } oS “on For 


Water, Steam, a y a | Gas, Oil, 
Compressed Air, mS 7 Varnish, Soap, 


Paint a ee Etc. 
Sea ; 


Sirs 8) 
. tS XS te 
bes 


California Engineering and Construction Company 
RIALTO BUILDING, SAN FRANCISCO, CAL. 


Agents or United Metallic Tubing Company 


Made in sizes from \%-inch to 8 inches in diameter, to withstand pressures up to 350 pounds per square inch. 
MADE OF BRONZE AND STEEL. SPECIAL TUBING FOR HIGHER PRESSURES 
Send for Circulars 
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Standard Electrical Construction Co. 


ENGINEERS AND CONTRACTORS 
COMPLETE INSTALLATIONS 


Light, Power and Railway Plants, Direct Current, Alternating 
Current, Direct Connected or Belted, one-half to 2000 kw. 


District Managers 


ROBB-MUMFORD BOILER CO. CENTURY ELECTRIC CO. 
Internally Fired Boilers Single-Phase Motors 


MECHANICAL APPLIANCE CO. 
Special Direct Current Motors for All Machines ELECTRIC MACHINERY CO. 


WM. BAYLEY & SONS CO. Alternating Current and Direct Current Gener- 
Marine Steam Sets and Direct Connected Engines ators, Any Size, Frequency or Speed 


Water Wheel and Engine Type Alternating Current Generator, 100 to 2000 kw., Built by the 
Electric Machinery Company, Minneapolis, Minn. 


Write for Bulletins and Prices 


120-130 NEW MONTGOMERY STREET 


RIALTO BUILDING 
TELEPHONE PRIVATE EXCHANGE 580 SAN FRANCISCO, CAL. 
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Wagner Electric 
Manufacturing Co. 


ST. LOUIS, MO. 


GOLD MEDAL 


SINGLE-PHASE ALTERNATING-CURRENT MOTORS 


GOLD MEDAL 


STATIC TRANSFORMERS 


SILVER MEDAL 


SWITCHBOARD INSTRUMENTS 


The apparatus built by this company received unusual recognition by the International Jury of the Louisiana Purchase Expo- 
sition, as above list of awards indicates. These awards were made after a comprehensive series of tests which enabled the performance 
of the apparatus to be gauged as well as its appearance and mechanical construction. By confining our attention to a limited line of 
products, we are able to maintain a high degree of perfection, this fact being amply evidenced by the constantly widening sphere of 
ourinfluence. We seek to supply first-class apparatus, to have its performance entirely satisfactory to the customer, and to employ 
methods of doing business which will merit the confidence of our friends. 


Have you received our latest publication— ‘‘Answers to Some Central Station Questions About Single-Phase Motors.”” A paper 
read before the October meeting of the Kansas Electric Light Association, by G. Percy Cole. 


Bulletin No. 68—Single-Phase Motors. Bulletin No. 69—Motor-Generator Sets. Bulletin No. 65—Static Transformers. 
Bulletin No. 64—Power Transmission Transformers. Bulletin No. 67—Instruments. 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. = 5, BAL TO, BUILDING 
; FORNIA SAN FRANCISCO, CAL. 


OF CALI 


eA Bullock Electric Manufacturing Co. 


CINCINNATI, OHIO 


Manufacturers of | ulletin 


Polyphase Alter- on Type “B” 
nating Current Motors 
Machinery They Have Solid 


of All Types and s| Cast Iron Sliding 
Capacities | Sub-Bases and 
Paper Pulleys 


Direct Current | ae 
Lighting and a Not Be Moved for 


Changes of Load 


Power Machinery e from 0 to 150 


Per Cent. 


Marine , =, Se They Are Fool 
Lighting Sets é - | | Proof 


Two 1000 k.w., 575-volt, 86 r. p. m., Bullock Engine Type Generators at Philadelphia Rapid Transit \ o. 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. tsar tote Bene 
OF CALIFORNIA SAN FRANCISCO 
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BEST 


' Insist on having 
nit oS \ that RED LABEL 


VICTOR TYPE 


Line Pressure 
100,000 Volts. 


Tested to 
150,000 Volts. 


PATENTED 


Sept. 28, 1897 
June 7, 1898 
May 29, 1900 


Other patents now 


X pending. 


Improved 


California 





CALIFORNIA INCANDESCENT LAMP CO. 


Rialto Building, San Francisco, Cal. 


cer rwe |POWER TRANSMISSION 


Managers have no line troubles when using 


Locke Insulators 


See Our Exhibit, Elect ic ty Building, at St. Louis 






Adopted by 
STANDARD 
ELEcTRIC Co. 
OF CALIFORNIA 


BAY COUNTIES 
POWER Co. 
VALLEY COUNTIES 
POWER Co. 
GUANAJUATO 
POWER Co. 


WASHINGTON 
WATER POWER Co. 


AMFRICAN RIVER 
ELEcTRIC Co. 


Ye ae _/ Incandescent | 9, Longest Power Transmission Lines in the World 


goo,ooo LOCKE INSULATORS in use on the Pacific Coast, 
Operating on Line Pressures up to 100,000 Volis . ... - 


JNO. 


83-85 New Montgomery Street, San Francisco. 
Douglas Building. Los Angeles. Pioneer Building, Seattle. Wash. 


MARTIN & CO. 


PACIFIC COAST AGENTS 


Worthington 5-inch, fou -stag:, TU: BINE PUMP. : apacity 500 gallons 


per minute, 225 pounds water pressure 


TURBINE PUMP 


Represents the greatest development in Pumping Machinery Designed for heads up to 2000 feet. 
since the invention of the Duplex Steam Pump Efficiencies as high as 86 per cent. 
by Henry R. Worthington Belt, Steam or Electric Drive 


RELIABLE, DURABLE, EFFICIENT AND EXCEEDINGLY SIMPLE 


Every Engineer Should Understand the Possibilities of This New Pump 


SEND FOR CATALOG W 50 JE. 


HENRY R. WORTHINGTON, 





114 LIBERTY STREET 
NEW YORK CITY ,, 
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Pelton 


Water Wheels 


endorsed by the 
best engineers all 
over the world 


The fact that the largest elec- 
tric transmission plants in the 
world have installed Pelton 
Water Wheels, and the fur- 
ther fact that over 12,000 
Pelton wheels are now run- 
ning night and day, day in and 
day out, satisfactorily, is the 
highest possible endorsement 
for Pelton service 


Pelton,the 


pioneer wheel. 


The efficiency of the Pelton 
system is the result of eighteen 
years’ study of water power. 
Our complete facilities for man- 
ufacture and the advantages 
taken of every improvement 


suggested by an _ extensive, 
practical experience in hy- 


draulic engineering, insure 
practical and successful results 


Send for 88 page catalogue 


The Pelton Water Wheel Co. 


118 Main St., San Francisco. 154 Liberty St., New York 


LOMBARD 
WATER WHEEL 
GOVERNORS 
Are the World's Standard 


Used with 400,000 horsepower of water wheels 
in this country alone 


THE LOMBARD GOVERNOR COMPANY 


36 WHITTIER STREET, BOSTON, MASS. 


Pacific Coast Agents 
JNO. MARTIN & CO. 


83-85 New Montgomery Street 
SAN FRANCISCO, CAL. 


Pioneer Building 


This pin is made 
season lh pol 
ptus, a w par- 
tlealarly adapted 

* for electric insulat- 
ing. Experts de- 
clare it the best pin 

- In use in 

most of the elec- 
trical transmission 
lants on the Paci- 

ic Coast. We are 
making pins for 
the Standard Elec- 
tric Company, the 
Bay Counties Pow- 

» Jno. 


Hardwood Planing Mill Co. 34% Jose. 


H.G. AYLSWORTH 


REPRESENTING 
ELECTRIC GAS LIGHTING CO. 
BOSTON, MASS. 


ELECTRIC AND GAS LIGHTING APPARATUS 


519 MISSION STREET, Room 3il1 


Telephone James 7521 








NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 


ALL OUR WIRES NEW CODE STANDARD 


Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 


COMPLETE STOCK CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


|. T. E. Circuit Breakers 


Protection for Light, Heat and Power Circuits 
Weston Electrical Measuring Instruments 
Cc. S. FLUSH SWITCHES 


Iron Wall Boxes, Wood Mats, Etc. 
COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes 44-inch to 3-inch, Carried in San Francisco, 


CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes 4-inch to 13-inch, Carried in San Francisco. 


THE BOSSERT ELECTRIC CONSTRUCTION CO. 


SOLE MANUFACTURERS AND PATENTEES OF MANUFACTURERS OF 


PLUGGED STEEL CONDUIT BOXES PANEL BOARDS SWITCH BOARDS 
THE MONITOR CONDUIT BUSHINGS HAND OR QUICK BREAK SWITCHES 
Any Size or Capacity. Any Pole, Single or Double Break. 


THE ERICKSON CONDUIT INSULATORS Single or Double Throw. 
COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 


JOHN R. COLE COMPANY 


Pacific Coast Sales Agents 


658-60 MISSION STREET Write for Catalogues 
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Westinghouse 


Direct Current Multiple Arc Lamps 


ddd. é tS \ Adjustable for half an ampere above 
ig gal or below rated current consumption 


Fire=proof throughout 
No moving leads attached to switch 


Westinghouse Electric & Mfg. Co. 


Pittsburg, Pa. 
San Francisco, 425 Market St.; Seattle, 314 Occidental Ave.; Los Angeles, 617 Trust Bidg.; 
Salt Lake City, 151 Main St.; Denver, 429 Seventeenth St., and all other large cities. 
Por Canada: Canadian Westinghouse Co., Limited, Vancouver, B. C. 


Westinghouse Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 


Por particulars address nearest sales office of 


The Westinghouse Machine Co. 
Works, East Pittsburg, Pa. 
New et 10 ge Street. hicago, 171 La Salle Street. Pittsburg, Westinghouse Building. 
\ Brid Cc La Ww B 
Sales Offices < Boston, 131 State Street. Detroit, Union Trust Building. Philadelphia, Stephen Girard Building 
| Cha rlotte, é C., South Tryon Street. Atlanta, Equitable Building San Francisco, Hunt, Mirk & Co., 614 Mission Street. 


The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Manufacturers of 


ALUMINUM 


For Electrical Transmission Work 
Maximum Strength, Lightest Weight, Minimum Cost, Equal Conductivity 


3,750,000 


Pounds Bare and Insulated in Use on the Pacific Coast Alone 


Railway Feeders, Power Transmission, Telephone and Telegraph Work 
In Use on the Longest Transmissions in the World 


Jno. Martin & Co, Pacific Coast Agents 


83-85 NEW MONTGOMERY STREET 
San francisco, Cal. 
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For Power Panels 


Regulating and 
Starting Devices 


Automatic and 
|Special Electrical 
Appliances 


in Board for Theater Majestic, S. P., Cal. 


Write for Estimates to 


Drendell Switchboard Co. 


San Francisco, Cal. 
625 Howard Street Phone John 6826 


Avenarius Carbolineum 


Will preserve your poles, ties, insnjating boxes and all 


other structural timber above or below ground or 
water for at least three times its natural life 


It will save you delay, trouble and expense caused by break- 
downs, and also lessen your lumber bills. 


We sell to the leading telephone, telegraph and power com- 
panies, breweries and distilleries, sugar refineries and 
ice works, mining and smelting companies, 
ship builders and dock owners, flour 
mills and warehouses, railroads and 


steamship companies 


Send for literature and testimonials free 


JOHN R. SMITH & CO. 
Sole California Agents 


900 Battery Street San Francisco, Cal. 































The Welsbach Burner 


The Ideal Light for Stores or Dwellings 


Will Brilliantly Iluminate a Room 
Twenty-five Feet Square 





The Opalite 


is composed of the best burner, 
mantle and glassware on the mar- 
ket, consisting of No. 66B high 
candle-power Welsbach Burner, 
No. 4197 Intensive Cap Mantle, 
first quality Welsbach (4 inches 
long) and No. 302 opal globe. of 
German manufacture, the highest 
standard of glassware made in the 
world. 

The burner has set screw for 
mantle wire and will fit the stan- 
dard size of mantle. The adjust- 
ment of burner is very simple, 
exactly regulating the air and the 
flow of gas under any pressure. 


Welsbach Company 


359 Sutter Street 






San Francisco, Cal. 





WAX-0-LENE 


The Modern Stick Belt 
Dressing 


A wax composition in sticks for leather, rubber and canves 
belts. Guaranteed to preserve and stop belts fru.a 
slipping. Requires no melting or preparation. 
Ready for instant use. Clean and eco- 


nomical. A high-class preparation 
that gives complete satisfaction. 


Samples sent for the asking. 


JOHN R. SMITH & CO. 


Sole California Agents 


900 Battery Street San Francisco, Cal. 
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Doble Tangential Water Wheels 
Doble Needle Regulating Nozzles 


are superior in design, material, workmanship, 
efficiency and durability 


Write for our Bulletins Nos. 5 and 6 which contain data and tables of value to engineers. 


Abner Doble Company 


ESTABLISHED 1850 


| ENGINEERS 
Fremont and Howard Streets San Francisco, U. S. A. 
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ANNOUNCEMENT 


The National Conduit and Cable Company, 
manufacturers of bare copper and weatherproof 
wires and cables, and paper insulated lead 
encased cables for the transmission of power 
and for telephonic and telegraphic uses, an- 
nounces the establishment of a branch office 
and warehouse in San Francisco. A stock of 
weatherproof wire is now on hand. 


The National Conduit and Cable Co. 


146-150 Second Street, San Francisco, Cal. 
















Tell 


Eastern 
Friends 


of the low rates 
which will be made to 


California 
March 1 to May 15, 1905 


$50 from NEW YORK 
$33 from CHICAGO 

$32 from ST. PAUL 

$25 from KANSAS CITY 


Similar rates from other points. 
Deposit cost of ticket with agent 
here, and ticket will be furnished 
passenger in the East. Tell your 
friends that now’s the time to come 
cheaply if they buy their tickets via 


Southern Pacific 
ASK FOR PARTICULARS 
San Francisco Office 
613 Market Street 


Managers of Electric Plants 


You desire to increase your business 


at a minimum cost! 
This is the age of specialization. 


We make a specialty of building up 
business. 


Correspondence solicited 


O’Bryan Electrical Co. Monterey, Cal. 


H. R. O’Bryan, Manager Also sth floor Rialto Bldg. 


HIGH SPEED 


ENGINES 


For Direct Connection to Dynamos, Pumps, Etc. 

These engines are especially 
adapted for small independent 
equipments for dredgers, steam- 
ships, searchlights, office build- 
ings, and in large plants for mak- 
ing repairs, and at times when it 
is not desirable to operate the 
main plant. 

In all establishments where a 
steam boiler is already in use, and 
a an engineer is employed 

eee these lighting plants 

l furnish light cheaper than it 
can be bought from the mains. 


OHMEN ENGINE WORKS 


132 Main Street, San Francisco 


RIVETED IRON AND STEEL PIPE 








WELL! ABOVE ALL THINGS! 


Ruberoid Roofing 


Water Proof Acid Proof Fire Resisting 


STANDARD ROOFING FOR 14 YEARS 
Pacific Coast Agents 


Bonestell, Richardson & Co. 


Corner of Sansome and Sacramento Streets, San Francisco, Cal. 


Write us for samples and descriptive literature 


$3.00 FOR $2.25 
CLUBBING NOTICE 


By arrangement with the publishers of POPULAR 
MECHANICS, the most widely read magazine of its 
kind in the United States, we are enabled to offer 
JOURNAL OF ELECTRICITY, POWER and GAS 
and POPULAR MECHANICS for $2.25 per YEAR. 


Address orders to 
Journal of Electricity Publishing Vo. 










POR HYDRAULIC M IRRIGATION AND POWER PLANTS. Manufactured from the 
best grades of IRON or STEEL by MODERN MACHINERY. 


THE SCHAW-BATCHER COMPANY PIPE WORKS, 


211 to 219 J ST., 








SAN “FRANCIOCO. SACRAMENTO. 532 Rialto Building San Francisco, Cal. 
GEORGE E. CARTER & CO. The Stanley-Taylor Company i 
Room 52, Crocker Building SQUARE SAWN designs good advertising q 
SAN FRANCISCO os ee O es 4 
Telephone Main 545 RED CEDAR ae 
"~ gtations Furnished in Lots and Sizes to Suit Demands. and Pine Cross Arms 656 Mission Street a 
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THE MAN WHO BUYS 


wants to know where he can get the 
best, that will meet his needs and pocketbook 


LET HIM KNOW 


WHO WHERE 
YOU 
Ea ee 


The Journal 


The Direct Route 


WHAT 
YOU HAVE 
TO SELL? 


KNIGHT'S 
WATER.... 
ec... 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union, These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 


Address all communications to 


KNIGHT & CO. 


Sean §=—s Sutter Creek, Cal. 
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Get Our Prices on Battery Zincs 


J. A. MORROW, Pres. J. W. HEIDT, Secy. 


Specially Adapted Anti-Friction Metal for Engine Work, Dynamos and Electrical Machinery 


PACIFIC METAL WORKS 


153-55-57-59 First St., San Francisco, Cal. 73-75 North Second St., Portland, Ore, 


Electrical 
Decorations 
of All Kinds 


ut 


The Elblight Co. 


of California 


120-130 New Montgomery St. 
Rialto Building, San Francisco 








Subject to change without notice and are made for prompt acceptance. All orders are accepted subject 


SPECIAL NOTICE.— Prices quoted herein are 


THE JOURNAL OF ELECTRICITY, POWER AND GAS. 








Good Words for “FINN’S” Armature Metal 








AP BRAYTON, President EDWARD L BRAYTON, Vice President & Manager 
DAVIO DONZEL, Secretary - Treasurer. 


GEO.J.HENRY Ja, Chief Engineer 










CABLE ADDRESS: 
PELTON, .\?, SANSCRIT, 
ig SAN FRANCISCO.” NEW YORK 


CODES 
AB.C-LIEBER-PELTON 


(INCORPORATED) 





ATLANTIC DEPARTMENT 
143 LIBERTY ST.-t/-NEW YORK,USA HYDRAULIC ENGINEERS 
ee 125-127-129 Main St San Francisco.Cal U S.A. 
RIGHT RESERVED TO CORRECT STENOGRAPHIC ERRORS A 
ADDRESS ALL COMMUNICATIONS TO THE COMPANY oe =. s 
DICTATEO QJH=BB, MMNUSATANCHICE xag, 29, 1904, 


ANSWERING MENTION DATE AND ORDER No. 


Messrs. John Finn Metal Works, 
#313 Howard Street, 
éi? Y. 


Gent lemen:- 


Referring to your armature metal, of which we have used 
large quantities in the past few years, in our high grade, generator 
type bearings, beg to say that we have recently constructed a mumber 
of very large bearings for operating under the most severe con- 
ditions, in which we have used your armature metal to extremely good 
advantage, 
We take pleasure in enclosing you herewith photograph 
showing one of our ball and socket, generator type, ring oiling bear- 
ings, of which we have eight in operation on our 7500 H. P. water 
wheel units at the Columbia Improvement Co.'s plant, near Tacoma, 

Each pair of these bearings carry a nickel steel shaft 16" in diameter 
at the journals, running at 225 R. P. M., carrying weights aggregating 
98,000 pounds, The bearings run extremely cool and our machinery 
including these bearings, has been entirely free from any necessary 
smut down sinte the water was first turned on. The apparatus has 
now been in operation long enough to prove that the armature metal 
which yo furnished for them, is a highly satisfactory material for 
this severe service, 

We have, of course, used this metal on a number of high 
duty, large bearings, and in each instance it has given us entirely 
satisfactory results, 


beyond our control, and with the understanding that while goods proving defective will be 


Jires or causes 


Very truly yours ; 
THE PELTON WATER WHEEL Co. 


Enc, 
Photos 365-367 


to delays occasioned by accidents, strikes, 
replaced, no claims for damages or labor will be allowed. 
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For All Overhead Construction wo! wie : 


TRIPARTITE STEEL POLES | rn 


and Bushings 
Franklin Rolling Mill and Foundry Company, Franklin, Pa. Crossarm Braces 


FEWER POLES. LONGER LIFE. GREATER Oak nent 
EFFICIENCY. LOWER COST. 


Write for information to Frank B. Cook’s 
Universal 


B. F. KIERULFF, JR., & Co. Guy Clamps 
View of 50-foot pole on 30-000- Pacific Coast Sales Agents 
volt power transmission line Southwest Agents for 
of Edison Electric Co., Los 230 Montgomery Street 324 Laughlin Building Stromberg -Carlson 


Angeles, showing one end 
ot fede tae. San Francisco Los Angeles Telephones 


American Balance Valve Company 
BALANCED MAIN VALVES 


Guaranteed Under 250 Pounds Pressure 


We Have the Latest Types for Ariy. Engine, Double Admission and Double Exhaust 
Perfect Satisfaction Guaranteed 


We Make and Sell the Nixon Safety Stay Bolt, Simplest, Cheapest and Safest, 1,000,000 in Use, and 
American Metallic Packing, the Best 


American Balance Valve Company 
Rialto Building San Francisco, Cal. 


Water Wheels 


We build a tangential type 
of water wheel for any head 


es 


, . tye 


and for any purpose that is 
superior to all others in 
efficiency. 

If you wish to know more 
about the best wheel built, 
write for Catalogue No. 4. 
It is free, 


3000-HORSEPOWER UNIT WHICH IS TRANSMITTING ELECTRICAL POWER A DISTANCE OF 225 MILES 


RISDON IRON WORKS 


Office and Branch Works, Folsom and Steuart Sts. e : : 
Main Works and Yards, Potrero. San Francisco, California 
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THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA, PA, 
‘Chloride Hccumulators’ Exide Batterivs 


FOR FOR 
Electric Railway and Central Lighting Stations Electric Automobiles, Sparking Batteries 
Isolated Lighting and Car Lighting Complete Stock in San Francisco Storeroom 
SEND FOR BULLETINS 635 Howard Street 


San Francisco Office: 326 RIALTO BUILDING. PEADELEHIA. CHICAGO. NEW YORK. BOSTON. 


PACIFIC METER COMPANY 


24 Jessie Street, San Francisco, Cal. 





MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


Prepayment Gas Meters 


Our Own Patents. Strong. Simple. 
PROMPT ATTENTION CORRESPONDENCE SOLICITED 












Chec, Here 






























D. C. Multiple, 100 to 125 v. Arc Lamps ‘O".....ese cee eee cece eer eeeeeeetereenes ) 
D. C. Series C. P. 200 to 600 v, Arc Lamps ‘'1)3’’...55 cereccceeeneceerccceee cone e 
D. C. Series Constant Current Arc Lamps L5’’....-66 cere cece ee eeeereeeecenes 
A. C. Multiple, 60 to 133 Cycle Arc Lamps “T6"’....- 2002-5) eee ee scenes ce eeeees 
A. C. Arc Lamps ‘‘L7” Series Shuntwound.....-...-+.see sees cess sere eeeeeenees 
A. C. Differential Arc Lamps “L8” Series ......-0..-.seeeceeecees dd uve coeudes 
-+» D.C. Multiple, 200 to 250 v. Arc Lamps ‘‘I12”’........ vnc eseberduscescces es G. I. White 
«+» D.C. Multiple, 100 to 125 v. Lamps “L11"’ amd “121. 02. eee cece eee eee ee ees 1 Catalogue 
-.» Are Lamp Parts, etc., for G. I. Arc Lamps.........e.cecceeceeeceeerseeeeceesees > Arc and 
-+e+ Concentric Arc Light Diffuser Outfits. ..........600 ceeeceee cere cece ee eeeeeeees Incandescent and 
+++» Hanger Board for Multiple Arc Lamps. ......-+-seeeeeeeeee sees eerceeeeeceeeece mps 
tees Combined Hanger and Absolute Cutouts..... mide pebsedddeocreovese ae 
+++» New Trimming Device for High Tension hs Bp BOO EAMG oscccdss vecseccecsis 8 
.-»» Carbons for Enclosed Arc Lamps ‘Electra’... ......cceeeeecceeceeeceeeeeeees 
e+ GL. Incandescent Lamps.......sese cosecccccsecsccccceccecescesccves seveeers 
«s+ “Zodiac” Incandescent Lamps...o0-.cscscccccccccsscrccccseccvscscccsccee: es 
+ Open Bottom Globes.........:.seeceee seeesereereneeeeseceerneeenetenccsteescngs J 
coos Asstommatic GwteWes. ...cccccscccrsccesvcsee-ccesccveccccccccrsecvccesceocecerens ) 
oe a oe a and Quick Break...cccsscecesssecccceesscesscsecees sues 
sees lo Be Memmife GwiteWes. . ccc ccc twcccc nec ccccec cece ccnsccccccccccceccesccceccosess . 
++» Oil Switches and High Tension Apparatus...... J teneeeeeee  **  weeewereeeeers Ge ne ral I ncandescent 
+ Stab ae for Series on - Incandescent Circuits. ........026 ceeeceeseess G. 1. Pink A rc Li ht C 
+ Voltmeter and Ammeter Switches .....--+secccceeeercceecceserenereereenneners ze Ee 
sits Circuit Breakers, Under. and pestews. iiiee st oer ss ntireicnnstnn PR ad 4 z om pany 
-. Circuit Breakers, Special Small Sizes (Type C. B) ....-. 00. -sceceeeeeeeeeeeeeees ‘eatin , 
5, I NI le LC ah ia su abans ddveeee dcicees be sccccceccaceucess ppliances id 
co. SKC. Imatruments. ........cccccccccccccccscsccsscesecssssscccrsssscssssecesses 529 West Thirty Fourth St., New York 
-+» Portable and Small Pocket Type Voltmeters and Ammeters...............+++- 
+--+» Round Pattern Voltmeters and Ammeters........-. esses cscs ceeceeeeeneeneenes 
coos Lightming Arresters ......c0.csceceecsceccessecceedevecs idee vnehaters ceadpecede J . : 
++» Primary Fuse Box, Insulator Type. ....... 1 .-:-eecceeeecec cer eeeeereereeseees } W t f t f f h 
+» Floor Outlet Boxes (Watertight)... .. 2.6.20. cee cece cece eee ee eee eneeeeneeneseees G. lL. Buff I'l ¢ or ers 0 urns I 
-o+- Flush Receptactes amd Plugs .......00. -csesee + seccccsccesceccececesscccess Caletonues 
Vio) MEE WU IRIERMURR DEWUUL. Gook.s. “Vepsvcoe-. coccsscvesccrsececee Wiring { Sam le Fan 
cone: PUREE PE PINOUT UPINEIIE ei cnc ce ceed pepecescscesvessrnccctecncccesccccssecvecs ? and 
coe  PCMGAME PRE BOUNOEs ocscc esc cccee- cowndescs ceccseecercsccccccccccsccccavcers Generel 
« Punched Clip Emife Switches ...2.....cccccecvcccccecccccccesccccccsccccsecsess Applia 
<4 0. : AIS EUNOD MIIIOIIOD, w iidg.0ob oscdno. con wecsccccpessecceuvcesccosces 2S lsaae Witte mces 
+++» Rheostats and Field Regulators ..............,.+5++ } Information and da ta on 
--» D.C. Motors and Generators ..........+--+ese++000+ on ; 
0 Ms Oe PI endecdn ds cscs ci vicce sds devevees G | G.tvetow @ny item checked would 
.... Grinding and Buffing Motors...............0.+0+0: Rd Catalogue 
--. Rotary Converters and Motor-Generators.......... \ b @a recla t 2 d : 
; : ? Motors 
..«- D.C. and A. C. Sewing Machine Transmitters..... NS end 
. D.C. Desk, Bracket and Trunnion Fan Motors.... E XS _e 
oe D.C. Cotlimm Fame .cccccccccccccscssecss cork dee es 
. General Instruction Bulletin Paragon Motors...... j N Deki badidadicakiasendtuceders isencenes 
aa EE ICS 0 vin oVBah bnbice Ue nb00 se vscccececccbececcesecccucsccces G. I. Blue 
- Plug Pamel Boards. <5 e000 00 sec stcscecsesssosses seseserscnecoreonne : Gateinane 
ae We Be MONEE POUNCED ON PUNE CORETICTI ys oes ce cect vc ccccccccccccccvedccecesecesecs Panels Add PEGS n-cccccccee cscses sesecceee cocces 
goed So oo — SU Sip Ree Aches Chen s Weds os <.ccd'socbubee Wn bedceoecce G. 1. Green 
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THE TRACY ENGINEERING CO. 


Edge Moor Water Tube Boilers 


For Superheated Steam. Perfect in Every Detail 


Bayley Vertical Engines 


Large or Small Units for Direct Connected or Belted Service 


oS Ee on 


We Install Complete High 
Grade Power Plants 


Estimates Cheerfully Given 





American-Ball Engines 
Wainwright Heaters 


Wainwright Condensers 


Nordberg Corliss Engine 


151 Fremont St., San Francisco 


911-912 Braly Bildg., Los Angeles 





Francis Smith & Co. 


Manufacturers 
85 Fremont Street San Francisco 












* 
Iron cut, punched and formed 


for making pipe on the ground 
where required. 


am 
All kinds of tools sup- 


MINING, plied for making pipe 

HYDRAULIC, iets tee 
|FRICATIONAND when required 

POWER PLANTS, WELL 

PIPE, ETC., ALL SIZES 


WATER AND OIL TANKS 


We are nail for coating all sizes -< 
pipe with asphaltum 


Jobbers of Supplies 
Engineers and Contractors 





GOULD STORAGE BATTERIES 
For Lighting, Automobiles and Railway Regulation 


Armature Winding, Switchboard Construction, Lighting 
Installation and Repairs 





Write for prices and particulars 


Century Electric Corporation 


28 Second Street, San Francisco, Cal. 
Telephone Bush 352 
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The Westinghouse-Parsons 
Steam Turbine 





Westinghouse-Parsons Steam Turbine Generating Unit at the St. Louis Exposition 
(Awarded the Grand Prize) 


L 


This turbine, seen in continuous operation day and night during the Exposition period, had its throttle opened to admi 
steam for its long run on June 20th. The following, received December 2d, speaks for itself : 


‘* The throttle on Westinghouse Turbine was closed at 11:30 a. m. today, thus completing 5% months’ 
run without a stop. The cover was immediately lifted in presence of visiting and Exposition 


engineers, showing blades, bearings, etc., in perfect condition.” 
(Signed) C. B. SYNYER, Operating Engineer. 


In normal 10-hour per day operation this is equivalent to 13 months’ service. 


From paper read before the Saratoga meeting of the American Society of Mechanical Engineers, by Fredrick A. Wal- 
dron, superintendent of power, Yale & Towne Manufacturing Co., Stamford, Conn.: 

‘*The strongest appeal, however, that the turbo-generator makes to the business man or the engineer is its inherent com- 
mercial efficiency. By this I mean that its efficiency is unchanged, week in and week out, year in and year out. Leaky pistons 
or valves, lack of alignment of slides or bearings, keving up, and, above all, lubrication, all of which exist in the reciprocating 
engine, are eliminated in the turbine.”’ 


Complete Steam Power Equipments 


HUNT, MIRK & CO. 


ENGINEERS 
614 Mission Street 


Telephone Main 1459 
Crossley Building San Francisco, Cal. 





THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


CALIFORNIA ELECTRICAL WORKS 


547 MISSION STREET, SAN FRANCISCO, CAL. 


Pacific Coast Agents 


WESTERN ELECTRIC COMPANY 


TYPE “L” GENERATORS 


tor Direct Connection 


HIGH EFFICIENCY SPARKLESS OPERATION 


LARGE OVERLOAD CAPACITY 


Bulletins on request 
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Bare Copper 
Weatherproof 
Copper 


Electrical 
Wires 


and 


Cables 







Economical Takes the 





Reliable Place of the 


Arc Lamp 


Magnet Wire 


Plain Lead Govered, Steel Taped or Iron Wire Armored 
Cables for Any Service. Emergency Orders 
Promptly Filled from Our 
OAKLAND, CAL. FACTORY 


Standard Underground Cable Co. 


PACIFIC COAST SALES DEPARTMENT 
CROSSLEY BUILDING, SAN FRANCISCO, CAL. 
CHAS. F. SLOANE, Sales Agent A. B. SAURMAN, Manager 


Arc=burst 


look better—give more light—radiate and distribute a 
perfectly soft evenly diffused light—agreeable to the eyes 
Specially adapted for art galleries, 
stores and public buildings 





FACTORIES: 

OAKLAND, CAL. PITTSBURG, PA. PERTH AMBOY, N. J. 
General Offices: Westinghouse Building, Pittsburg, Pa. 
BRANCH OFFICES: 

New York, 56 Liberty Street; Philadelphia, Betz Building; Chicago, The 
Rookery; San Francisco, Crossley Building; Boston, Delta Building 
St. Louis, Security Building 


Hemingray Insulators|A HEART TO HART TALK 


For Voltages up to 75,000 um ASA GENUINE HART 


This is the Standard Push Button Type 


Benjamin Electric Manufacturing Co. 


Chicago New York San Francisco 


326 Crossley Building San Francisco 








Used upon the entire installation of the Northern 
California Power Company 





World’s Standard 





MADE BY 


The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 


SOLD BY EVERYBODY EVERYWHERE 


Exclusive Pacific Coast Sales Agents Exclusive Pacific Coast Sales Agents 
3 js CROSSLEY BUILDING, SAN FRANCISCO 
Crossley Building San Francisco, Cal. New York Block, Seattle Stimson Building, Los Angeles 
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By the S.K.C. System 


Electrical energy may be generated, transmitted 
and utilized probably more economically than 


by any other method. The S.K.C. System 
was the pioneer in Polyphase Electrical Work. 





S.K.C. Induction Motor. 


S.K.C. Induction Motors—single-phase and polyphase—are simple, compact and of 
rigid construction. They are superior to the other induction motors on the market. 


WRITE FOR BULLETINS 


Stanley Electric Manufacturing Company 


Pittsfield, Mass. 


PACIFIC COAST OFFICES 


69-75 New Montgomery Street, San Francisco, Cal. 
Pioneer Building, - = Seattle, Wash. 















Standard Underground Cable Co. 


ELECTRICAL WIRES AND CABLES 


Bare or Insulated for Any Service. 
Large Local Stocks on Hand Special Orders Promptly Filled 





t 


~~ 


eee oe 
AOS OK 


L 





’ Pacific Coast Sales Department 


REMOVED TO 
RIALTO BUILDING 
SAN FRANCISCO, CAL. 


Telephone Main 878 
A. B. SAURMAN, - -« 














Manager 








FACTORIES: 
OAKLAND, CAL. PITTSBURG, PA. PERTH Amboy, N. J. 
General Offices: Westinghouse Building, Pittsburg, Pa. 
BRANCH OFFICES: 
New York, 56 Liberty Street; Philadelphia, Betz Building; Chicago, The 
Rookery; San Francisco, Rialto Building; Boston, Delta Building; 
St. Louis, Security Building. 

















3-Cdr. Lead-Covered High-Voltage Cable. 
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Keep cool 





this summer 


with a ‘“*‘WOOD”’ Fan [lotor 


The breeze from one of 
these fans is just strong 
enough to be refreshing, 
but not too strong—does 
not scatter papers from 
your desk to all parts of 
the room—simply circu- 
lates the air in an agree- 
able way. Send for Booklet 
No. 5007, sent free. 


The suspended revolving 
kind shown above turns 
entirely around on its ver- 
tical ball bearing about 30 
times every minnte; speed 
of fan is 2200r. p.m. Their 
light weight, noiseless op- 
eration and grateful relief 
secures theirentry in all hot 
events—-and the first award. 


69 New Montgomery St. 





The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Manufacturers of 


ALUMINUM 


For Electrical Transmission Work 
Maximum Strength, Lightest Weight, Minimum Cost, Equal Conductivity 


3,750,000 


Pounds Bare and Insulated in Use on the Pacific Coast Alone 


Railway Feeders, Power Transmission, Telephone and Telegraph Work 


In Use on the Longest Transmissions in the World 


Jno. Martin & Co, Pacific Coast Agents 


83-85 NEW MONTGOMERY STREET 
San Francisco, Cal. 
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Chapman Electrically Operated ‘Oalves 


te BOR 


Steam Power Plants, Water Power Plants 
Water and Sewerage Systems, Dry Docks 
™ 


These Valves have been carefully designed. They retain the general features of excellence which 
distinguish all valves of Chapman manufacture, and which contribute to their uniform success. 
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Illustrated articles are marked with an asterisk (*), editorials with a dagger (+) 
Use of Pacific Coast Water Powers in Electrical oe of Railroads Doble Water Wheel Sales............ 152 
(Concluded), by Robert McF. Doble . Ski cdeaeabed dee ces 0% *115 An Automatic Electric Pump and Receiver *152 
Some Hints About Transformer Oil, by Cc. E. PI cers tract sixkcedses. 128 Graphite Lubrication, The Theory of ; *153 
One Operator Sends Over the Whole Country. ...eee.sees bi gidlendsn specs ee 130 A High Potential Laboratory, easton eos : *154 
Extension to the Carnegie Institute. ..............cccerceecescescsees coccee 130 The Largest Centrifugal Puntp.................. ; 155 
On the Economy of Steam Power Plants Using Oil Fuel—Part II .......... 131 High-Grede California-Made Dry Batteries..... 155 
Concerning Write-ups, by Arthur Warren ..............2.seseceeecnseee sue: 135 Ey Electric Manufacturing Company ... 156 
Efficiency Tests of an Impulse Water Wheel—Part I, by jos. Le Conte.. *136 000 Horsepower Motor Generator Set ...... 156 
Dampers for Synchronous Machines, by K. P. MUNN 1.20 vai ecaaSiesseevess #138 Muralt Polyphase Machinery in America.... é 156 
An Automatic Electric Water Heater ............cccccsceecccccccccceccesess #139 Record Run of the Westinghouse Steam Turbine 157 
MHEG Tensions Telephone’ ....0.cvcccesccssescscecsoces ccsecasedecssesecs 139 News Notes of the Month— 
See ee Mr CURIE 6a vs sn whus Sh dkdsin co ccede cosuapeedvaeuese Oa +140 
Interurban Railway Development ..............004 ceeeeesccecdeceeeeccess 142 New arreeretans: 158 
SE MU UNOUUNOODR, 5 c's iddn aulielle OW Gedececiecs: cctcdanecds coccusee $142 Financial . 158 
Alternating Current Laboratory Testing, by Geo. H. Rowe. .........+2+-++ *114 . | eer rae 161 
Obituary— Transportation 161 
MEE MU ate hs onl «i caste vs dy ceo caw : ah ee 150 Transmission .... 162 
Bishop, MEAP A Ronis» << 60.9 oa.c pes the st seve ah ats ae etal 149 Illumination ... ‘ 164 
on ee Ee Oe ee ol deaie ees  an Communication... 165 
A Variable Speed Motor Drive for Planers....... BU duc aucun kates ieee. #180 Water Works .... 166 


Jackson’s Patent Series Four-Step Centrifugal Pump Used as a Mine Sinker on au Incline Shait of 52° Raising Water 800 Feet 


We guarantee to raise water 10 feet to 2000 feet and maintain an efficiency of 70 to 84 per cent. with our patent high head 
centrifugal pump. No valves or close fitting joints to wear or get out of order. Will pump sand and gravel with the water 
without injury tothe pump. Can be designed for any quantity of water and head direct connected to electric motor or 
belted. Especially adapted for draining mines, irrigating, etc. 


Beats the World for Efficiency, Durability and Economy 
" Write for Catalog No. 39 


net Ss Byron Jackson Machine Works 


Electrical 


Machinery 


Direct and Alternating Current Apparatus in All 
Capacities and Types for Lighting, Power 
and Railway Service. 


Trade Mark 


250 K. W., Belt Driven, Alternating Current National Electric Com pany 


—— Milwaukee 


Modern Design, Accurate Construction and 
. aaa Performance. Seattle and =|) Kilbourne & Clark Co. 








THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


Victor Turbine Water Wheels 


Adapted to All Heads and Conditions. Built in Single and Multiple Units 
From 10 to 10,000 Horsepower 


Smith-Vaile Pumping Machinery 


Comprising Mining, Boiler Feed, Hydraulic and Vacuum Pumps in Single 
Duplex and Triplex Types, Both Steam and Power Driven 


Main Office and Works 


Dayton, Ohio 
San Francisco Office, ll-1I3 First Street 


Worthington Centrifugal Pumps 


ARE EITHER 


—=—VERTICAL OR HORIZONTAL=>== 


TO FIT THE SPECIAL CONDITIONS 
FOR ALL SERVICES, FOR ALL HEADS, FOR ALL PRIME MOVERS 
THE EFFICIENCY IS GUARANTEED 


Worthington 5-inch, ous TURBINE PUMP. — apacity 500° gallons 
minute, 225 pounds water pre: 


—_— SEND FOR BOOK W5O E.P.G. —————— 


HENRY R. WORTHINGTON, 422% 51 
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THE GENIE 
OF THE 


The Genie of the mountains is water. For 
centuries he roamed at will over rocky height 
and mountain stream—but very rarely doing the 
work of which he was capable. 


Pelton 


Water Wheels 


have, however, successfully harnessed him, and 
under their simple and economical management 
he is pumping mines—generating electricity— 
furnishing light and power for the dwellers in 
town and country, and turning the busy wheels 
of industry in a thousand different ways. 

Have you harnessed the stream that lies by 
your door?—have you all the power you need?— 
if not write for our 112 page illustrated book 
which gives full details of the Pelton Water 
Wheels installed all over the world. 


The Pelton Water Wheel Co. 


118 Main St.,San Francisco. 154 Liberty St., New York 





We Are Governing 


more horsepower of water wheels than all the 
other makers combined 


We received a GOLD MEDAL at St. Louis— 
the highest award 


We guarantee our governors to be the best 


Our guarantee means something 


Twelve A! Write for 
Types of Je. Illustrated 
Governors an i Printed 
Adapted to REE Matter 
All Makes MV pie Describiag 
of Water [Wy f Our 
Wheels | Be Governors 
Working VR | and 
Under All way Relief 
Conditions Valves 


The Lombard Governor Company 


ASHLAND, MASS. 


Pacific is Agents 
JNO. MARTIN & CO. 


83-85 New Montgomery Street San Francisco, Cal. 













Brooks-Follis 
Electric Corporation 


527 Mission Street San Francisco, Cal. 
Phone Main 861 











Dynamos and Motors 
Engineers and Contractors 
Electrical Supplies 








Write for Prices and Details 






Fostoria Lamps, Wiring Supplies, Kellogg 
Telephones, Line Material, Stanley 
Meters, Mica, Micanite and 
Insulating Material 
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THE GRAND PRIZE AT THE ST. LOUIS WORLD’S FAIR WAS AWARDED THE 


DOBLE WATER WHEEL 


The runner of our exhibit wheel, equipped with Doble Ellipsoidal Buckets, is shown in the illustra- 
tion, the photograph being taken after the wheel had completed its successful run at St. Louis as a part of 
the Intramural Railway Power Plant. 


Write for our Bulletins Nos. 5 and 6, which contain data and tables of value to engineers. 


Abner Doble Company 


ESTABLISHED 1850 


ENGINEERS 
Fremont and Howard Streets San Francisco, U. S. A. 
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The Westinghouse-Parsons 
Steam Turbine — 


Westinghouse-Parsons Steam Turbine Generating Unit at the St. Louis Exposition 


(Awarded the Grand Prize) 
t 


This turbine, seen in continuous operation day and night-during the Exposition period, had its throttle opened to admi 
steam for its long run on June 20th. The following, received December 2d, speaks for itself: 


** The throttle on Westinghouse Turbine was closed at 11:30 a. m. today, thus completing 5% months’ 
run without a stop. The cover was immediately lifted in presence of visiting and Exposition 
engineers, showing blades, bearings, etc., in perfect condition.” 

(Signed) C. B. SYNYER, Operating Engineer. 


In normal 10-hour per day operation this is equivalent to 13 months’ service. 


From paper read before the Saratoga meeting of the American Society of Mechanical Engineers, by Fredrick A. Wal- 
dron, superintendent of power, Yale & Towne Manufacturing Co., Stamford, Conn.: 

“The strongest appeal, however, that the turbo-generator makes to the business man or the engineer ts its inherent com- 
mercial efficiency. By this I mean that its efficiency is unchanged, week in and week out, year in and year out. Leaky pistons 
or valves, lack of alignment of slides or bearings, keying up, and, above all, lubrication, all of which exist in the reciprocating 


engine, are eliminated in the turbine.”’ 


Complete Steam Power Equipments 


HUNT, MIRK & CO. 


ENGINEERS 
o14 Mission Street 
Telephone Main 1459 
San Francisco, Cal. 


Crossley Building 
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KNIGHT'S 
WATER.... 
WHOLL... 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes, Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. — 


Address all communications to 


KNIGHT, & CO. 


oot ee pertenemwst §=—- Sutter Creek, Cal. 


REVOLUTION 


IN ELECTRICAL LITERATURE 
ee ._—n _.---—--."")1/1/~!_~__“_ 
The First Anniversary Number of 


THE ELECTRICAL MAGAZINE 


The Most Superb Production Ever Offered 
It contains about 200 pages of special matter (profusely illustrated) 


Presenting (1) The Tour of the Members of the British Institution of Electrical 
Engineers in the United States and Canada. 


Embracing A Stirring Story by Mr. Theo. Feilden, recording his investigations and 
treating upon the wonderful deve opment of electrical work in America and Canada, 
giving also interesting interviews with the exalted personages he had the privilege of 
meeting on the tour—among others 


President Roosevelt, George Westinghouse, Thomas Alva Edison, Prof. Elihu Thompson 

(2) Views of notable American and British Electrical Engineers, specially con- 
tributed. 

(3) Critical Descriptions of the Various Power Plants and Electrical Enter- 
prises. 

(4) An Epitome of the valuable Papers read at the International Electrical 
Congress at St. Louis. 

(5) The most important Electrical Exhibits at the World’s Fair. 

FIRST EDITION SOLD OUT IMMEDIATELY. SECOND EDITION NOW READY. 


Order your copy at once to avoid disappointment. 
itively no reprint after this tion. 


UNITED STATES OF AMERICA AND CANADA 37 CENTS (POST FREE) 


$3.00 is the Annual Subscription (United States of America and Canada, including post- 
age) to THE ELECTRICAL MAGAZINE—the most interesting and valuable Engineering Jour- 
nalin the world. This subscription, if sent at once, will cover the Special Anniversary Number 
and all the issues of 1905, together with two handsome binding cases and full indexes (post free.) 


THE ELECTRICAL PUBLISHING COMPANY (LTD.), 4 SOUTHAMPTON ROW, HOLBORN, LONDON, ENG. 
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Wagner Electric 
Manufacturing Co. 


ST. LOUIS, MO. 


GOLD MEDAL 


SINGLE-PHASE ALTERNATING-CURRENT MOTORS 


GOLD MEDAL 


STATIC TRANSFORMERS 


SILVER MEDAL 


SWITCHBOARD ESTRUMENTS 


The apparatus built by this company received unusual recognition by the International Jury of the Louisiana Purchase E ‘xpo” 
sition, as above list of awards indicates. These awards were made after a comprehensive series of tests which enabled the performance 
of the apparatus to be gauged as well as its appearance and mechanical construction. By confining our attention to a limited line of 
products, we are able to maintain a high degree of perfection, this fact being amply evidenced by the ‘constantly widening sphere of 


ourinfluence. We seek to su 


ply first-class apparatus, to have its performance entirely satisfactory to the customer, and to employ 


methods of doing business which will merit the confidence of our friends. 


Have you received our latest publication— ‘‘Answers to Some Central Station Questions About Single-Phase Motors.” A paper 
read before the October meeting of the Kansas Electric Light Association, by G. Percy Cole. 


Bulletin No. 68—Single-Phase Motors. Bulletin No. 69—Motor-Generator Sets. Bulletin No. 65—Static Transformers. 


Bulletin No. 64—Power Transmission Transformers. Bulletin No. 67—Instruments. 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. — i, i#iz0, syne 


Manufacturers of 


Polyphase Alter- 
nating Current 
Machinery 


of All Types and 
Capacities 


Direct Current 
Lighting and 
Power Machinery 


Marine 
Lighting Sets 


ANCISCO, CAL. 


‘ CINCINNATI, OHIO 


Writefor Bulletin 
on Type “B” 
Motors 


They Have Solid 
Cast Iron Sliding 
Sub-Bases and 
Paper Pulleys 


The Brushes Need 
Not Be Moved for 
Changes of Load 
from 0 to 150 
Per Cent. 


They Are Fool 
Proof 


Two 1000 k.w., 575-volt, 86 r. p. m., Bullock Engine Type Generators at Philadelphia Rapid Transit Co. 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. _ “3, 3470, BuDINe 
OF CALIFORNIA SAN FRANCISCO, CAL. 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 


ALL OUR WIRES NEW CODE STANDARD 





Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 


COMPLETE STOCK CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


I. T. E. Circuit Breakers ae 


Protection for Light, Heat and Power Circuits 
Weston Electrical Measuring Instruments 
| Cc. S. FLUSH SWITCHES © 


Iron Wall Boxes, Wood Mats, Etc. 
COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 


ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes 14-inch to 3-inch, Carried in San Francisco, 








CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes -inch to 1%-inch, Carried in San Francisco. 


THE BOSSERT ELECTRIC CONSTRUCTION GO. 


SOLE MANUFACTURERS AND PATENTEES OF MANUFACTURERS OF 
| 
PLUGGED STEEL CONDUIT BOXES | PANEL BOARDS SWITCH BOARDS 
THE MONITOR CONDUIT BUSHINGS HAND OR QUICK BREAK SWITCHES 


Any Size or Capacity. Any Pole, Single or Double Break. 
THE ERICKSON CONDUIT INSULATORS Single or Double Throw. 


COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 





JOHN R. COLE COMPANY 


Pacific Coast Sales Agents 


658-60 MISSION STREET Write for Catalogues SAN FRANCISCO, CAL. 
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Crocker-Wheeler Alternators 


We are now building engine, belt, water wheel and 
turbine types of alternating current generators. 


Our belt type machines of the form shown in illustration, 
built in outputs ranging from 30 to 300 
K. V. A. Sizes 250 and 300 K. V. A. 
have three bearing bases. 


Three 4000 K. V. A. engine type alternators for California 
Gas and Electric Corporation, and Four 4000 K. V. A. 
Water Wheel Alternators for Chicago Sanitary 
District, now building. 


SEND FOR BULLETIN NO, 50—‘‘BELT TYPE ALTERNATORS.”’ 


C. W. Standard $00 K. V. A. Belt Type A. C. Generator 


Crocker-Wheeler Company 


MANUFACTURERS AND ELECTRICAL ENGINEERS 


SAN FRANCISCO OFFICE DENVER OFFICE 
Fremont and Howard Streets Ampere, N. J * 525 Seventeenth Street 


-TIS 


worth your while to look into the merits of 
the Packard Transformer. You don’t want 
to be replacing your transformer equipment 
every few days, and you don’t have to when 
you buy the PACKARD. When you see a 
station manager with a look of contentment 
on his face it’s a sure sign he is using Packard 
Transformers and he has no worries. Try 
this remedy for your troubles and draw from 
the large stock carried in San Francisco by 


Electric Appliance Company 


92 and 94 West Van Buren Street 717 and 719 Mission Street 
CHICAGO SAN FRANCISCO 
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CRUDE OIL GAS APPARATUS 


AND COMPLETE 


Gas Works Machinery and Appliances 


“The Western Gas” PACIFIC COAST OFFICE We plan and super- 


All Iron Gate Valves ae vise the construction 
For Gas Works 410 Mission Street San Francisco of Gas Works 


























Western fias Double Gate Valves 
Gold Medal St. Louis Exposition 


The essential requirements 
- of a ‘‘gas valve”’ are: 


1. Thatit will not stick when handling foul 
gases. 


2. That it can be relied upon to close tightly 
under such circumstances. 


3. That it may be tested as to tightness while 
in use. 


4. That the interior may be accessible for 
cleaning without removing it from the line, and 
, pera tae ; without other interruption to its use than merely 
WESTERN GAS VALVE AND ITS PARTS shutting it off. 


The Western Gas Construction Co. 
Main Office and Works FORT WAYNE, IND. 


Allis-Chalmers Co 


ELECTRICAL DEPARTMENT 


The Bullock Electric Mfg Co 
Cincinnati, Ohio 
Canadian representatives Allis~-Chalmers-Bullock, Ltd., Montreal 


Bullock D-C and A-C 
Apparatus 


Of any capacity up to 10,000 k.w. 























This Frequency Changer consists of an 8000 
h. p. Generator—one of the largest ever built 
—and an 8000 h. p. Synchronous Motor—the 
largest ever built—and was photographed at 
our works in test under full load conditions 
corresponding to 7200 k. w. on the Generator 


Remarkable for concentrating an 
aggregate of 16,000 horsepower in 


an exceedingly small floor space Bullock 8000 h. p. Frequency Changer for Shawinigan Water and Power Co., 
' Shawinigan, Canada 








- 


aaa a ef 


[ 





THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


ADVERTISERS’ INDEX. 


PAGE 
Abner Doble Company . i Farnsworth Electrical Works. 
Allen, Wyatt H Fort Wayne Electric Works.............. 
Allis-Chalmers Co. Francis Smith & Co Pittsburgh Reduction Co., The 
American Balance Valve Company y Platt Irom Works. ......ccccccccccccssscccsececs vi 
American Circular Loom Co 3 Rix Air Compressor and Drill Co........ ...-xxi 
Avenarius Carbolineum General Incandescent Are Light Co........ .. Roebling’s Sons Company, John A 
Aylsworth, H.G i Hardwood Planing Mill Co. .. ............ i Schaw-Batcher Company Pipe Works, The...xxii 
Bayley,s Sons, Wm. é eiuene Hall, Leon M.. veé Keane 
Benjamin Electrical Manufacturing Co.. Hart & Hegeman Manufacturing Co., ‘The. -xxxi 
Bonestell, Richardson & Co Hemingray Glass Co 
Bossert Electric Construction Co., The... i Hunt, Mirk & Co Smith,'Emery & Co. 
Brooks-Follis Electric Corporation Jackson, Dugal C. and William B Smith J. R. & Company ..........6.- esse eeees -xix 
Bullock Electric Manufacturing Co i Joseph Dixon Crucible Co ...........0..seeees Smith, W. Stuart 
Byllesby, H. M. & Co i Kierulff, B. F. Jr. & Co NS ESL GE NE OE PL OO TOT xxvi 
Byron Jackson Machine Works............+...++ Kilbourne & Clark Co........... Wide s baleen sab Sonthern Pacific Co 
California Gas and Elettric Corporation Standard Electrical Construction Co 
California Electrical Works Standard Electrical Work............+..++ 
Standard Gas Engine Co 
Standard Underground Cable Co.............+. 
Stanley Electric Manufacturing Company...xxxii 


Central Energy Secret Telaphiame Co. 
Stanley-Taylor Company........-...++.+++ +. xvii 


Century Electric Corporation.............+.. xxvi 
Cole, John R. Company 

Copeland, Clem A 

Dery, Ci Toc escvcvccccccece cenccveppesecocace ° 


The Western Gas Construction Co....... 
Thompson Brothers 
Crocker-Wheeler Company Moore, Chas. C. & Co......... oes ee cess Tracy Engineering Company 
National Conduit and Cable Co., The. ines &e TRO TAB GO ..0e cc cseccchdescccesscccss as 
Seber Cag WG vik c ise desc Snssipvnbewedsoscee ss one 
National Electrical Co.. biei aw vacuebeccecs Van der Walllem, A....ccccscceccces scssccvee 


Dearborn Drug and Chemical Works. ...... New York Insulated Wire Co. Van Emon Engineering Coanpeny. veh ke xx 
Detroit and California Mining Co...........-. Northern Electrical Mfg. Co...........:-0. 00% Vulcan Lron Works ........... 


Drendell Switchboard Co Northern Pacific Railway Co................ Wagner Klectric Semecaring Co a ai 


Edge Moor Iron Works O Bryan Electrical Co............cs000-seceees field, G. cecebsave 0 KUN 


Elblight Company, The Ohmen Engine Works ee weaves 65<9ku fensasne 
Electrical Magazine, The Okonite Co., The (Ltd.)......... vse ans scab i Western Elect ric Co... St ee 


Electrical Supply Co Pacific Carbon and Battery Co Co., The..... Din knee ahaa die 606.6 6base 0's 


Electric Appliance Company Pacific Metal Works...............ss00 ahs Westinghouse Machine Co., The 
Electric Railway and Manf'rs Supply Co .. xxviii Didnt 2 


R 
Electric Storage Battery Co., The y * i Western Gas Scootrwasben cavans 


STANDARD GAS ENGINE CO. ||} ANNOUNCEMENT 


Operated on Gasoline, Distillate, Coal Oil, Crude Oil, Bie, ECCO BATTERY COMPANY and 


Built for Service. Compare Simplicity with Others. 
Guaranteed for Reonomy, Reliability and Construction. or are oo ee eT 


Pacific Carbon 
and Battery Co. 


And will continue to 
make the following 
well-known brands of 


Dry Batteries : 
“Ecco” 
= Mera . P 
ne “Teleco” 
: 
*¢ Dixie ”’ 


ESPECIALLY ADAPTED FOR ELECTRICAL USES. = ** Special’”’ 


Endorsed and used by United States Government. The 
accept only the best. E ” Dragon te 


_WHAT ARE YOUR REQUIREMENTS ? : | < Bull Dog” 


oe i 
a i 
asa 
Pe 
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ida! 
a 
ae 
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wit 


Illustrated Catalog and Testimonials for the asking. 
‘auiSuy Aisa YA soyTBIEND HAWN 





Office | 10 Main San Francisca, Cal. Cal. 105 FRONT STREET, SAN FRANCISCO, CAL. 





xX Vii 


THE JOURNAL OF ELECTRICITY, POWER AND GAS. 
WYNN MEREDITH 
ENGINEERS 


331 Pine Street 
Expert Examination. Advisory Reports. Construction Supervision. Design of Gomplete Equipments. 
Betterment of Existing Systems. Engineering and Financial Examinations. 

CLEM. A. COPELAND, M.E. DONALD H. FRY 


Consulting and Supervising Electrical Electrical and 
and Mechanical Engineer Hydraulic Engineer 





ce Le CORY Ww. H. ALLEN 


Telephone Main 1870 San Francisco, Cal. 





DUGALD C. JACKSON, C. E. 
WILLIAM B. JACKSON, M. E. 
MEMBERS 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
AMERICAN SOCIETY OF CIVIL ENGINEERS 


ENGINEERS EXPERTS 
MADISON, WIS. 


H. C. THAXTER 


Electrical and Mechanical Engineer 







Wells-Fargo Building, San Francisco, Cal 
Telephone James 236 


W.. H. SCHOTT 
ENGINEER 


1218-1221 MARQUETTE BUILDING, CHICAGO 


Electric Railways Financed and Built Complete 


DESIGNER AND BUILDER—Central Station Heating, 
Gas, Electric Light, Water Works and Power Plants. 


Los Angeles, Cal. 





Laughlin Bidg. 


SMITH, EMERY & CO. 
Chemical Engineers 
Physical Tests and Inspections 


FACTORY PROCESSES, TECHNICAL INVESTIGATICNS, 
ANALYSIS, METALS, CRUDE PETROLEUM, 
SOLUBLE SALTS, 






120-130 New Montgomery Street 
Rialto Building * San Francisco, Cal. 
Telephone Private Exchange 580 










ABNER DOBLE COMPANY 
Engineers 


Complete Hydro-Electric Power Plants and Long 
Distance Transmissions Designed and Constructed 


Coat, COKE, FEED AND DRINKING WATER 
Umpire and Control Work 





Chemical and Physical Laboratories 







—SCHOOL OF— 


PRACTICAL ENGINEERING 


Mune snp M 


(BLxcreica, Crvit, ROHANIOAL) 
Surveying, Drawing, Architecture and Assaying. 
113 Pulten mn St. - 


(One block above New City Hall) 


San Francisco 


83-85 New Montgomery Street 
San Francisco 





A. VAN DER NAILLEN, President 
Send for circulars Established 1264 






Fremont and Howard Streets, San Francisco 


LEON M. HALL WANTED 
CONSULTING ENGINEER ne WOOD POLES 
IN MECHANICS, N AMERICAN GAS ENGINEER with 
ELECTRICITY, 4 . ! 
ogenene. technical education and wide experi- For TELecraPr 


TRLEPHONE 
Execrric Lieut 


PoweEr PLANTs 


In lots and sizes to suit at short notice 


814 Hayward Building, San Francisco | ence with coal and water gas plants (six 
Telephone, Main 989 


R. S. MASSON 


years in English gas works) desires engage- 
ment as engineer, manager or superintend- 


Consulting of a gas works in this country or abroad. 
Eimgiacer Best of references from present employers Union Lumber Company 


232 Crocker Building and others. 


San Francisco, Cal. 


769 Pacific Elec. Bldg, 
Los Angeles, Cal. 


TELEPHONE, PRIVATE EXCHANGE 624 
Rooms 206-207, Crocker Building, San Francisco 


*Phone Bush 481 


W. STUART SMITH 
Consulting Engineer 
Electrical, Mechanical and Hydraulic 


Expert Examination, Advisory Reports, Supervision, 
Special Machinery Designed. - 
Spanish Spoken. 


2538 Dwight Way 


WANTED 


Experienced live salesman to sell street 
and store gasoline lighting plants, produc- 
ing 1000 candlepower; costs 10 cents a day; 
liberal salary or commission. NATIONAL 
STAMPING AND’ ELECTRICAL WORKS, 
Chicago, Ill. 


BERKELEY, CAL. 


G. F. WAKEFIELD 


Surveyor and Engineer 


Specialty: Examinations, Surveys, Reports, Super- 
vising Hydro-Electric Power Development. 
Surveys Executed in All Portions of California 


Room 22, Porter Building, San Jose, California. 


F. J. PAZAK 


Consulting and Contracting Telephone Engineer 


For Building and Equipping Complete 
Telephone Plants 


PLANTS LAID OUT CONSTRUCTION SUPERVISED 
234 Crossley Building San Francisco 


Address P., care of this journal. 


Thompson Brothers 
EUREKA FOUNDRY 


Manufacturers of 


Castings of Every Description 


AND 


Cast Iron Water, Gas and Steam Fittings 


127-129-131 Beale Street 


Between Mission and Howard 
Gas Work a Speciality San Francisco 


ELECTRICAL SUPPLY Co. 
LANGER CO., Props. V. SOLLMAN, Manager 


MANUFACTURERS OF 


Electrical and [lechanical 
Instruments 


MODELS AND NOVELTIES 


Gear Cutting, Tool Making, Etc. 


60 FIRST ST. (top floor) SAN FRANCISCO 
Telephone Black 2171 


It’s the logical roof- 
ing for California 
Climate. Stands the 


heat, cold, wet weather 
and dry. 
It is so good that 


you ought to investi- 

gate its merits before 

selecting a roofing. 
Booklet free. 


The Paraffine 
Paint Co. 
24 Second St., San Francisco 


a Angeles, Portland, Seattle, Denver 
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Static Protection 


The Westinghouse Electric & Mfg. Co. are 
prepared to furnish complete protective appar- 
atus for all voltages and conditions of service. 


The Westinghouse 


Low Equivalent Lightning Arrester 


Is now in use on all voltages up to 55,000 


Address nearest sales office 


Westinghouse Electric & Mfg. Co. 


Pittsburg, Pa. 
ves ; San Francisco, 425 Market St.; Scattie, 314 Occidental Ave.; Los Angeles, 617 Trust Bidg.; 
Cliff House, San Francisco, Sait Lake City, 151 Main St.: Denver, 429 Seventeenth St., and all other large cities. 


During an Electrical Storm. For Canada: Canadian Westinghouse Co., Limited, Vancouver, B. C. 


Westinghouse Steam Engines, Gias Engines, Steam Turbines, Roney Mechanical Stokers 
For particulars address nearest sales office of 


The Westinghouse Machine Co. 
Works, East Pittsburg, Pa. 
{ New York, 10 Bridge Street. Chicago, 171 La Salle Street. Pittsburg, Westinghouse Building. 
Sales Offices ~ Boston, 131 State Street. Detroit, Union Trust Building. Philadelphia, Stephen Girard Building. 
( Charlotte, N. C., South Tryon Street. Atlanta, Equitable Building San Francisco, Hunt, Mirk & Co., 614 Mission Street. 


San Francisco, Cal:, March 6, 1905 


On account of an increase in line voltage above 
50,000, we are replacing 11-inch Locke insulators 
with 14-inch, and have the following for sale: 

40,000 No. 316, with glass center. 
20.000 No. 318, with porcelain center. 
aaa: 3,000 No. 323, with porcelain center. 
These insulators have been in use at 50,000 volts 
for the past two years, and, except where subjected 
to fog, they 
have given 
practically no 
trouble at 
this voltage. 


For further 
information 
address 


California Gas and Electric Corporation 


RIALTO BUILDING, SAN FRANCISCO 
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Automatic Motor Starter 


MANUFACTURED BY 


Drendell Switchboard Co. 


MAKERS OF 


Electrical Appliances of All Descriptions 


San Francisco, Cal. 
625 Howard Street Phone John 6826 


Avenarius Carbolineum 


Will preserve your poles, ties, insulating boxes and all 
other structural timber above or below ground or 
water for at least three times its natural life 


It will save you delay, trouble and expense caused by break- 
downs, and also lessen your lumber bills. 


We sell to the leading telephone, telegraph and power com- 
panies, breweries and distilleries, sugar refineries and 
ice works, mining and smelting companies, 
ship builders and dock owners, flour 
mills and warehouses, railroads and 
steamship companies 


Send for literature and testimonials free 


JOHN R. SMITH & CO. 
Sole California Agents 


900 Battery Street San Francisco, Cal. 








Northern Motors for 
Industrial Service 


ACCOMPLISH economy of operation; do it better because 


of simple, compact design, superior materials, highly 
skilled labor, Easy to apply; have long useful life. 


LAUNDRY LEAFLET NO. 1029 


We show a Northern Motor driving a Nelson & Kreuter 100-inch 
Improved Laundry Mangle 


Northern Electrical Mfg. Co. 


ENGINEERS—MANUFACTURERS. MADISON, WIS., U. S. A. 








WAX-0-LENE 


The Modern Stick Belt 
Dressing 


A wax composition in sticks for leather, rubber and canves 
belts. Guaranteed to preserve and stop belts fru. 
slipping. Requires no melting or preparation. 
Ready for instant use. Clean and eco- 


nomical. A high-class preparation 
that gives complete satisfaction. 


Samples sent for the asking. 


JOHN R. SMITH & CO. 


Sole California Agents 


900 Battery Street San Francisco, Cal. 
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Removed to Larger Quarters—Note Our New Address Below 


Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 
Electrical Repair Work a Specialty 


52-54 Natoma Street, near Second 
Telephone Main 5679 Between [lission and Howard Streets San Francisco, Cal. 


A. C. GENERATORS A. C. MOTORS TRANSFORMERS D. C. MOTORS. . & 
FOR S ALE Two 75 kw., Westinghouse|Two 1-hp., Stanley S.K.C.,|Three 15-kw., Westing- oes Y%-hp., Lundell, 115-v.%-hp.. Eck, 115-v. 
60 cycle, will wind for} 200-400-v., two-phase house OD Type. wo %-hp., Lundell, 115-v.\%-hp., G. E., II5-v. 
any voltage or phase. een. , 200-v., or 400-v.|Four 12% - ert Westing- One hp., cy E. Co., 115-v. ‘eho’ Diehl, 115-v. 
One 75 kw., single-phase,| Stanley S.K.C., 2-phase. house, 2: ag One %-hp., Type C. ‘A., GJ -hp., G. E., 500-v. 
Westinghouse, 133 cycle,|One oie. Westinghouse, One 5-kw., West., ‘type OD.|_ E. Co., 230-v. -hp., Eck, 115-¥. 
2000 volts. two-phase, 200 or 400-v. |One 5-kw., Pittsburg, OD/One 1-hp., Lundell, 230-v. -hp., Kek, 115-v. 
One 7. ome. Westinghouse,| type One 3-hp., G. E. Co., 220-v./44-hp., Lundell, 115-v. 
three-phase, 200 or 400-v,|One plunger type, West-/Two 3-hp.; G. E. Co., 230.v./}¢-hp., G. E., 115-v. 
ae inghouse, panel board,/One 3-hp., CG. B. Co.. Hea I-hp., ‘Edison, 115-v. 
50-hp., 2000-v., 3-phase Type, 230-v. 1-hp., Mayo, 230-v. 
One 7 -kw.., 0. D. Two chp. ,G. E. Co., 230.v./3-hp., E. E. Co., 230-v. 
200 motor pulleys, 2x2 to One 5-kw., O. D. One 1¥%-hp., G. E. Co., 1.B.j2-hp., > E., C. A., 230-v. 
FARNSWORTH 24x18 inches. D. C. GENERATORS. Type, 230-v, 2-hp., G. E., C. E., 220-v. 
Rheostats from % to 20-hp. One 2-kw., G. E., 125-v. One aver Motor, 2-hp., Watson, 230-v. 
One 3.8-kw., 125-v., West-| r. p.m 3-hp., G. E., c. E., 230-v. 
ELECTRICAL inghouse Five 20-kw., Edison Gen-3-hp., C. W., 230-v. 
One 7.5-kw., Eddy, 125-v. erators, 125- v. 5-hp., * E., 230-v. 
One 7.5-kw., Electrical En- Three Type M.R. Regu-s5-hp., G. E., slow speed, 
WORKS gineering ‘Co., 125-v. lators,G. E.Co.,20amp.,| 230-v. 
One 15-kw., Phoenix, 125-v.| 1050-v. 5-hp, Harding, 230-v. 
bons 15-kw., Northern, 125-|One Waverly Electric Au.j1o-hp., E. E,. 230-v. 
, tomobile, complete. 15-hp., G. E., C. E., 230-v. 
Crossley Bid gz. 22. see. ‘West., me 20-hp., E. E., 230-v. 
Two 100-kw., 20-hp., “es, W., 600 rpm., 


San Francisco One 15-kw, 125-v., - Be 230-v. 
One 5-kw., 125-v., . 


Electrical 
Decorations 
of All Kinds 


ut 


The Elblight Co. 


of California 


120-130 New Montgomery .. 
Rialto Building, San Francisco 
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FOR SALE 


Immediate Delivery 





One 10x12, 60 horsepower, Ball automatic, center 
crank, balanced valve engine complete. Second-hand, 
but in perfect running condition. Also one forty-five- 
kilowatt, two-phase, 2200-volt, Westinghouse generator, 
in perfect condition. Can be bought independently, or 
as a unit with belt, at a bargain. 


STANDARD ELECTRICAL CONSTRUCTION CO. 


120-130 New Montgomery Street 


BABY COMPRESSORS 


Save Time, Save Labor 
Save Machinery 


In every power plant or manufacturing in- 
dustry which has to contend with dirt 


FEATURES: High speed, no valves, 
direct acting, two horsepower, portable 
or stationary, and delivers as high as 
ten cubic feet of air per minute minute 
at pressures up to one hundred pounds 
per square inch. 


For description, folder and prices ad- 
dress 


RIX COMPRESSED AIR AND DRILL CO. 
396 Mission St., San Francisco 





H. M. BYLLESBY & COMPANY 


(Incorporated) 
ENGINEERS 
NEW YORK LIFE BUILDING 


CHICAGO, ILL. 


Design, Construct and Examinations 
Operate Railway, Light 


Power and Hydraulic Plants 


and Reports 


For Sale Cheap 


One 200 horsepower, Westinghouse, 2000-volt, Type C, Induction Motor. 
One 150 horsepower, Westinghouse, 2000-volt, Type C, Induction Motor. 
One 100 horsepower, Westinghouse, 2000-volt, Type C, Induction Motor. 
Including Marble Panels, Oil Switches, Auto-Transformers, Etc. 
One 10 horsepower, Westinghouse, 400-volt, Type C, Induction Motor. 
One 20 horsepower, Westinghouse, 400-volt, Type C, Induction Motor. 
Including Auto-Starters, Fuse Blocks, Etc. 


One 2.6 kilowatt, Westinghouse, 


125-volt, Type F, Variable Motor. 


Including one set resistances and controller 


One 10-inch, Special Byron Jackson Horizontal Centrifugal Pump, capacity 
4000 gallons per minute, pump against head 150 feet. 

One 18-inch, Byron Jackson Special Horizontal Centrifugal Pump. 

One 3%-inch, Byron Jackson Standard Horizontal Centrifugal Pump. 

One 10-inch, Morris Machine Works Gravel Pump, Extra Heavy Shells. 


Above in use less than two months. 


Address all communications to 


Detroit and California Mining Company 





Redding, California 
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Bare Copper Wires : 
Weatherproof Wires Portland is the Place 


Paper Insulated Cables 


FOR The Lewis and Clark Centennial Exposition 
opens at Portland, Oregon, June Ist. It will 
Power, Telephone. Telegraph be one of the most unique and interesting 


expositions ever seen. Go on the 


Large Stock Weatherproof Wires, 
Double and Triple Braided, in Stock (ireatly Reduced Rates 


The National Conduit and Cable Co. over the 
Scenic Shasta Route 


146-150 Second Street, San Francisco, Cal. 


Managers of Electric Plants 
which will be made from all points, and 


¥ ‘ . 
You desire to ee your business eiley s Mac told Weneneh’ cadet. cconery. 
at a minimum cost! The Exposition will close October 15th. 


: Full information from t t city office, 
This is the age of specialization. G6i3: Mark oa . - > oa ae 


We make a specialty of building up 
business. 


ute ec, Southern Pacific 
orrespondence solicite é 
O’Bryan Electrical Co. Monterey, Cal. is the way 


: Also 5th floor Rialto Bldg. 
H,. R. O’Bryan, Manager Siena, 


OHMEN, 


HIGH SPEED 


ENGINES 


= aoggpewinagses coo agg Pumps, Etc. — Dixon’s Fiake Graphite 
adapicd_ forma independent Res. atwans, quent Station: teenies, | Wells tee a copy of 
Sects laos pace cae wanted 
ing repairs, and at times when it 
is not de ——— to operate the PLEASE MENTION THIS PAPER 


main pla ose Cruci 
In os establishments where a J ph Dixon ble Co., Jersey City, N. J. 
steam boiler is already in use, and 
jo eer an engineer is employed 
Serer, these lighting plants 
1 — light ore! = - it 
can be bought from the m 


OHMEN ENGINE WORKS 


132 Main Street, San Francisco 


RIVETED IRON AND STEEL PIPE | $3.00 FOR $2.25 


D> = 


kind in the United States, we are enabled to offer 


POR HYDRAULIC M IPRIGATION AND POWER PLANTS. Manufactured from the JOURNAL OF ELECTRICITY, POWER and GAS 
best grades of IRON or by Y. and POPULAR MECHANICS for $2.25 per YEAR. 


THE SCHAW-BATCHER COMPANY PIPE WORKS, Adres order to 


503 MISSION ST. 211 to 219 J ST., Journal of Electricity Publishing vo. 
SAN FRANCISCO. SACRAMENTO. 532 Rialto Building San Francisco, Cal. 


GEORGE E. CARTER & CO. The Stanley-Taylor Company 


Room 52, Crocker Building SQUARE SAWN designs good advertising 


REDWOOD 
Telephone wom rs et ~_ RED CEDAR P O l es ; ue 


Quotations Furnished in Lote and Sizes to Suit Demands. and Pine Cross Arms 656 Mission Street 
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In planning your trip to the East this year, beat in mind that 
if you travel via Portland and the 


Regular Yellowstone Park Line == 
You can visit the 


Lewis and Clark Exposition 
To be held at Portland, Oregon, JUNE J to OCTOBER 15, 1905 












.} DAILY TRANSCONTINENTAL TRAINS 3 


Via Tacoma, Seattle, over the Cascades, Spokane, Rockies, Butte, 
Helena, Livingston, Minneapolis, Duluth and St. Paul 












Full information, tickets, sleeping-car reservations, etc., on application to 
T. Ke. STATELER, 


A. D. CHARLTON, General Agent, Passenger Department, 
Asst. Gen. Pass. Agent, Portland, Or. 647 Market Street, San Francisco, Cal. 










WELL! ABOVE ALL THINGS! 


Kilbourne & Clark Co. Ruberoid Roofing 


oN Water Proof Acid Proof Fire Resisting 
STANDARD ROOFING FOR 14 YEARS 
Pacific Coast Agents 


Bonestell, Richardson & Co. 


Corner of Sansome and Sacramento Streets, San Francisco, Cal. 


Write us for samples and descriptive literature 


me EVERYTHING 


|) LINEMEN'S 
TOOLS 











Telephones 





Cooper-Hewutt Lamps 
Electrical Supplies 


Send 2c. Stamp for 48 Page Catalogue 
Expert workmen depend upon 


KLEIN’-S TOOLS 


For doing their best work. See that your tools. are stamped 
M. KLEIN & SONS—None other genuine 


MATHIAS KLEIN & SONS 


95 West Van Buren Street, Chicago, III. 


ot 





519 Mission St. SAN FRANCISCO 
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For re ee. eens Lines L. ] M A 


TRIPARTITE STEEL POLES |secrtss 


BUILT ON MECHANICAL LINES | INSULATORS 


FEWER POLES. LONGER LIFE. GREATER 
EFFICIENCY. LOWER COST. Up to 75,000 Working 





Voltage 


Write for information to 


B. F. KIERULFF, JR., & Co. THE COMING INSULATOR 
View of 50-foot pole on 30-000- Pacific Coast Sales Agents —————————— 
volt power transmission line 
of Edison Electric Co., Los 230 Montgomery Street 324 Laughlin Building Write for Prices, Samples 


Angel howi nd 
adink wes. erst San Francisco Los Angeles and Tests 


American Balance. Valve Company 
BALANCED MAIN VALVES 


Guaranteed Under 250 Pounds Pressure 


We Have the Latest Types for Any Engine, Double Admission and Double Exhaust 
Perfect Satisfaction Guaranteed 


We Make and Sell the Nixon Safety Stay Bolt, Simplest, Cheapest and Safest, 1,000,000 in Use, and. 
American snetenic — the Best 


American Balance Valve Company 
Rialto Building San Francisco, Cal. 


J. A. MORROW, Pres. J. W. HEIDT, Secy. 


Specially Adapted Anti-Friction Metal for Engine Work, Dynamos and Electrical Machinery 


Stereotype, 
Linotype, 
Roofing 
Plates, 
Canners’ 
Solder 

A Specialty 


PACIFIC METAL WORKS 


153-55-57-59 First St., San Francisco, Cal. 73-75 North Second St., Portland, Ore. 
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THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA, PA. 
“Chloride Hecumulators’ Exide Batteries 





FOR FOR 
Electric Railway and Central Lighting Stations Electric Automobiles, Sparking Batteries 
Isolated Lighting and Car Lighting Complete Stock in San Francisco Storeroom 
SEND FOR BULLETINS 635 Howard Street 


San Francisco Office: 326 RIALTO BUILDING... PHIEADELEHIA, CHICAGO. NEW YORK: vBOSTON. 


PACIFIC METER COMPANY 


24 Jessie Street, San Francisco, Cal. 





MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


Prepayment Gas Meters 


Our Own Patents. Strong. Simple. 





PROMPT ATTENTION CORRESPONDENCE SOLICITED 
Check Here 
+e+» D.C. Multiple, 100 to 125 v. Arc Lamps O"..0. cece ce eeeeeseeee seers eetseeeens } 
esse D.C. Series C. P. 200 to 600 v, Arc Lamps “1,3’’...+-ceeccecccceseeereeesee sone | & 
+++» D.C. Series Constant Current Arc Lamps ‘L,5’’...-.26 cere ceeeeerrenereenecees | 
«+++ A, C. Multiple, 60 to 133 Cycle Arc Lamps “‘L6”..........- sake dig iedaigs whet ais 
-.» A.C. Arc Lamps “7” Series Shuntwound..........escceeecececereeeeeeneweeee 
«ss A.C. Differential Arc Lamps “LS” Series .......2....0eeeeeeeseeerereececeeeees 
+++» D.C. Multiple, 200 to 250 v. Arc Lamps “T12’’.......-.-.sseeeeeeereteeee ins oe | GQ. IL. White 
ieee DC. a 100 to 125 v. Lamps “Lr11”’ and “121”. ...-eeececeeeeeeeeeeeeeee | Catalogue 
---» Are La arts, etc., for G. I. Arc Lamps.........eeceeccescccceeccceneensenees > Arc and 
+++ Concentric Arc Light Diffuser Outfits...............ceeeeeee eee ce ce cceeeeereeers | Incandescent and 
+++» Hanger Board for Multiple Arc Lamps. .........seecsenreesceeeeeeeeeersees anes | Lamps 
--»- Combined Hanger and Absolute Cutouts. .........seeeeseeeeceeeeereeeeeres eens 
+++» New Trimming Device for High Tension G. I. Arc Lamps ....--...--+++++++++ 6 
+++» Carbons for Enclosed Arc Lamps “‘Electra’’.... .....esseeeeeccreeeteeeeereeees 
coos Gy B, Tenenmdbencemt LOW pe. oc. cccccnc: ccecccccscccseccccccccceccecccces eocccess 
sess “Zodiac” Incandescent Lamps... ..-+.-s.ceseeeereeecseeccccesceceetereewenes oe { 
cess Open Bottom Globes. .........scccccee secceccccscccsccccsscnecsseeercnsteseeass j 
sos Atttomatic Switches. ...........csccccccccccssccccscccccccceesessseesseeeseeeeees } 
. a a oeapat — and Quick Break.........--sesssesceesereceenceeeees sone , 
. o B. Kimife Switches. .....6 .ccccccenscccewereeeecesscescassereseeeeseesersreres | 
+ Oil Switches and High Tension Apparatus...... ......--..°"*""" seeccecccseecs | Ge neral | ncandescent 
+++» Stab Switches, for Series Arc or Incandescent Circuits. ........005 -eeeeeceeees G. I. Pink ° 
. Voltmeter and Ammeter Switches ..........:s::eeseeseseesseesseenenesanecesees | @&!. ris Arc Li ght Com pany 
Sake on Reonieets, pee. — Toe Big 3° as Risin Sa dGaaQendpedwehscosee \ Swit chtoard 
+. reuit Breakers, Special Small Sizes (Type C. B) ...---+0--+eeceeeeseeeeeseeees cs 
es aaa a sec cnresesesnsseeccccencccese _ Appliances 529 West Thirty-Fourth St.. New York 
he MAC, a ae ear Us wncasnccccccececccccsccscccccecces 9 
-- Portable and Small Pocket Type Voltmeters and Ammeters...............+-+- 
+++» Round Pattern Voltmeters and Ammeters.......... ss-00-6- 0 secs eee eeeereneers 
coos Lightming Arresters .....ccc.cccccccscccsccrseccncncceterensecsesesessssenceeses J ‘ te 
+++» Primary Fuse Box, Insulator Type. ...........0sseeseeeeeee cee eeeerses deaweche } W t f t f f h g 
ss Rylmay Page Box, Kult Types ccoecvcnescneeecvsens en coe Write for terms of furnishin 
tae a a nme ma Ms Sak dgagehinnbade beteeseoce Cerecesceerneesscsecccee Catal ogue 
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---» Grinding and Buffing Motors.................-+00++ Rg» Catalogue . 
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..»» D.C. Desk, Bracket and Trunnion Fan Motors.... FE SN Generators 
cee D.C. Coiling Fame ...ccescccccccsccscses (aebs seceete 
-.+» General Instruction Bulletin Paragon Motors...... Na MINE RdcbWh ca ddccedccese wevcecces cessdeees 
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ue ntin; Seiden kh sheds SOURASNEMAS bbb. Ce Vendovesctucéeubedebiceboaces< j 
ee I non dn cnn icaendsceccncnceccsccceseaccesecssescaciuce Slsesiianeous C 1 ty and 5 CALE ....ceeee ce eeeees 
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THE TRACY ENGINEERING CO. 


Edge Moor Water Tube Boilers 


For Superheated Steam. Perfect in Every Detail 


Bayley Vertical Engines 


Large or Small Units for Direct Connected or Belted Service 


We Install Complete High 
Grade Power Plants 


Estimates Cheerfully Given 


American-Ball Engines 
Wainwright Heaters 


Wainwright Condensers 


Nordberg Corliss Engine 


151 Fremont St., San Francisco 


Francis Smith & Co. 


Manufacturers 
San Francisco 


* 


Iron cut, punched and formed 
for making pipe on the ground 
where required. 


* 
All kinds of tools sup- 
plied for making pipe 
a 


HYDRAULIC, 

IRRIGATION AND 

POWER PLANTS, WELL 

PIPE, ETC., ALL SIZES 
ad 


WATER AND OIL TANKS 


when required 


am 
We are prepared for coating all sizes of 
pipe with asphaltum 


911-912 Braly Bidg., Los Angeles 


Jobbers of Supplies 
Engineers and Contractors 


GOULD STORAGE BATTERIES 
For Lighting, Automobiles and Railway Regulation 


Armature Winding, Switchboard Construction, Lighting 
Installation and Repairs 


Write for prices and particulars 


Century Electric Corporation 


28 Second Street, San Francisco, Cal. 
Telephone Bush 352 
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BEFORE 


making contracts for the season’s supply 


Central Station Managers 


are requested to ask for quotations on 


Incandescent Lamps 


Address 


The California Incandescent 
Lamp Company 


Rialto Building, San Francisco, Cal. 
Marketing a lamp that is absolutely true to label 
VOLTAGE, WATTAGE and CANDLE-POWER guaranteed 


“Improved California” 


Any Voltage. Any Candle-Power. Any Number of Watts Per Candle as 
Desired 


Prompt Delivery 
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Manutacturers Supply Co. Managers have we ne trocie when slg 
Manufacturers = Loc ke I ni SU lato rs 


68 First Street San Francisco, Cal. See Our Exhibit, Elect ic'ty Building, at St. Louis 
PHONE BUSH 39 


REPRESENTING 


THE OHIO BRASS COMPANY 
Overhead Material, Track Bonding Devices 


EUREKA TEMPERED COPPER WORKS 
Commutators, Wire Gauze Brushes, Etc. 


MASSACHUSETTS CHEMICAL COMPANY VICTOR TYPE Adopted by 
Armalac, Insullac, Enamelac, Friction Tapes, Splicing Compounds Line Pressure ELectric Co. 


oF CALIFORNIA 
ERICSSON TELEPHONE COMPANY 400,000 Volts. ail tilheaile 


Telephones Tested to POWER Co. 


150,000 Volts. Vataay Counties 
TRUMBULL ELECTRIC COMPANY PATENTED 


a ears G 
Knife Switches Sept. 28, 1897 ae 
POSITIVE LOCK WASHER COMPANY May 29, 1900 Warsn Powsn Co. 
: Other patents now 
Lock Washers pending. AMERICAN RIVER 
Evectric Co. 


CA. CC een Ole On Longest Power Transmission Lines in the World 


FIBRE IN SHEETS, RODS AND TUBES qo0,00 LOCKE INSULA TORS in use on the Pacific Coast, 
CARBON BRUSHES Operating on Line Pressures up to 100,000 Volts 


«EVER READY” FLASH LIGHTS AND NOVELTIES JNO. MARTIN & CO. 
CISCO STOCK 83-85 New Montgomery "Street, San Francisco. 
ee eS ee oF Building. Los Angeles. | _——~Piloneer Building, Seattle, Wash. 


Central Energy Secret EBV) anc rasa 


lyptus, a par- 
tleutart adapted 
for electric insulat- 
ing. Experts de- 


Telephone Company |@§4"— y pms: 


trical transmission 
lants on the Paci- 
ic 


——SOLE MANUFACTURERS—— Coast. We are 


Ga ae making | pins for 

SEMI-AUTOMATIC TELEPHONE SST ie, | Me ees trie Company, the 
EXCHANGES AND EQUIPMENTS AeA NW, ar Gana, Tee 
F . Martin & i and 


From Smallest Private Exchange to Largest == ee 


Protected by Basic Patents Hardwood Planing Mill Co. 24% 295. 


Our System simplicity itself. 


vee Se profits by reducing H : G C A Y . Ms W O RT H 


Original cost much less than others. 

1 the usual number of operators are REPRESENTING 

2 plenty. 

Cest of repairs don’t figure. 

Service is quicker, cleaner and cheap- ELECTRIC GAS LIGHTING co. 
er than any other system on earth. 

Satisfaction guaranteed. BOSTON, MASS. 


Write for descriptive pamphlets and estimates. 


« 


ELECTRIC AND GAS LIGHTING APPARATUS 


Central Energy Secret Telephone Co, | 519 MISSION STREET, Room 311 


109 New Montgomery St., San Francisco, Cal., U.S. A. Telephone James 7523 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 G now that business is good. 


(Clean Boilers.) Tryit DEARBORN FEED WATER 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, “*2.2%" 29-33 Rialto Bldg., Chicago, Ill. 











IMPERIAL PORCELAIN EMERALD GLASS 


Ng 


Til 


OTT 


PATENTED MAY 20, 1902. 


Our latest design, all insulators one piece, in- 
suring maximum mechanical strength. We make 
this type in seven sizes, the diameter varying from a a 
5 inches to 15 inches for power transmission up to " 
80,000 volts. 


Catalogues, Blue Prints and Detailed Information upon request. fe De, BOSTON, MASS. 





JOHN A. ROEBLING’S SONS COMPANY 2322.28 


PORTLAND, OR. SAN FRANCISCO, CAL, LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


AKERS OF WIRE ROPE AND OF . . 


Bare and Insulated Copper Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 


First and Stark Streets, Portland, Or. 





333 First Avenue South, Seattle, Wash. Alameda and Requena Streets, Los Angeles, Cal. 
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FAN MOTORS 


A NECESSITY FOR THE HEATED SEASON 


Western Electric Direct Current 
Emerson Alternating Current 


— ANY VOLTAGE OR FREQUENCY 


Variable Speed 
Simple Construction 
Thorougly Tested 


Fully Guaranteed Greatest Wind Output 


For Least Current 
Consumption 


Artistic in Appearance 


Noiseless in Operation 


Three Carloads Await Your Orders Insuring 
PROMPT SHIPMENT 


CALIFORNIA ELECTRICAL WORKS 


547 MISSION STREET, SAN FRANCISCO, CAL. 


Pacific Coast Agents 


WESTERN ELECTRIC COMPANY 
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There is 
Economy in 
Replacing 
Your 

Arc Lamps 
with 


ARC-BURST 
CLUSTERS 







RUBBER INSULATED 


WIRES 
CABLES 


Aerial Submarine 


Sniespeel 
at aaa ARC-BURST—ALL LIGHT 


PROMPT ATTENTION TO SPECIAL REQUIREMERTS 





Saves 

25 to 40 
Per Cent 
of Your 
Light Bill 





No Mechanism 
No Flickering 
No Trimming 





TSS 





THE: SIMPLEX: FLECRIGAL@ 


110 STATE STREET, BOSTON. 


STANDARD ELECTRICAL WORKS 


120 te 130 NEW MONTGOMERY STREET- SAN FRANCISCO: 


Ne Kr “i = 


BENJAMIN WIRELESS CLUSTERS—NATIONAL CODE STANDARD 


Benjamin Electric Mfg. Co. 


New York Chicago San Francisco 
326 CROSSLEY BUILDING, SAN FRANCISCO 


Hemingray Insulators|A HEART TO HART TALK 


For Voltages up to 75,000 ™_ ASAGENUINE HART 


ae This is the Standard Push Button Type 





Used upon the entire installation of the Northern 
California Power Company 


World's F Standard 









MADE BY 


The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 


SOLD BY EVERYBODY EVERYWHERE 
The Chas. F. Sloane Co. a e © SEOAIEE CO. 


Exclusive Pacific Coast Sales Agents Sechates Feats Gout Sites Aepets 
- i. CROSSLEY BUILDING, SAN FRANCISCO 
Crossley Building San Francisco, Cal. | x.. york Bick, Seattle denendiidiithee ties ace 


°° « - « 
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S. K. C. Induction Motors 


either Single-phase or Polyphase are Simple, compact and rigid construction. 
the culmination of years of patient Adapted for floor, wall or ceiling use. 
study and experiment. They represent Bearings self-oiling and self-aligning. 
the highest type of motor construction. Built for continuous, hard service. 


Low Maintenance Cost 


Write for Descriptive Matter 


VRAEIIZSS 


STANLEY. ELECTRIC MANUFACTURING COMPANY, PITTSFIELD, MASS. 


PACIFIC COAST OFFICES 


69-75 New Montgomery Street, San Francisco, Cal. 
Pioneer Building, = - Seattle, Wash. 











' Our STATION VOLTMETERS and AMMETERS are unsurpassed in point of 
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WEST Electrical Instrument Co. 





Telephone Booth Fan Motors 


Waverly Park, NEWARK, N. J., U. S. A. 
















Weston Standard Portable Direct 
Reading 
VOLTMETERS, MILLIVOLTMETERS, 
VOLTAMMETERS, AMMETERS, 
MIL-AMMETERS, 
GROUND DETECTORS AND CIRCUIT 
TESTERS, OHMMETERS, 
PORTABLE GALVANOMETERS. 


Our Portable Instruments are recognized as the STANDARD the world over. 
The SEMI-PORTABLE LABORATORY STANDARDS are still better, 





extreme accuracy and lowest consumption of energy. 





BERLIN: European Weston Electrical Instrument Co., Ritterstrasse, ss. 
LonpDon: Elliott Bros., ror St. Martins Lane 
New York Office: 74 Cortlandt Street 


“OIL vs. GREASE” 


An interesting and practical treatise on lubrication from the view- 


point o! 
DIXON’S FLAKE GRAPHITE 
As ah ingredient of greases. Copies of this booklet free on request. 
Joseph Dixon Crucible Co., Jersey City, N. J. 





A three-pound, eight-inch, “‘ WOOD” Fan Motor, noiseless and without 

vibration, running at {200 revolutions per minute in series with booth 

lamp is just the thing for cooling telephone booths or other smai#tooms. 
Stationary body with inclined fan 


Fort Wayne Electric Works 


69 New Montgomery Street, San Francisce, Cal. 
321 








Pumping Machinery of the Highest Grade 


Efficiency Durabil ity Reliability 
Hydraulic 
Machinery 

of 
Every 
Description 


Steam 
Electric 
and 
Power 
Pumps 





Dow Horizontal Double Plunger Mine Station Pump, Capacity 230 Gallons Per Minute 
Against a Vertical Head of 1100 Feet, Direct Geared to Variable Speed Motor 


Prices and Specifications Submitted Upon Application 







179 First Street, 


Geo. E. Dow Pumping Engine Co. sen rrancisco, ca 
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Power Plant Construction 


BUSINESS firm, like a business man, is known by his 
A works. Along this line of reasoning there ig no estab- 
lishment west of Chicago which is in a position to show 
so extensive and such uniformly high-class steam engineering as 
that installed by us. ; 
To give a complete list of our installations would be impossible 
in this space, but among the plants which we have furnished and 
installed lately in San Francisco may be mentioned the Inde- 
pendent Electric Light and Power Company, The Rialto Office 
Building, The United Railroads Company, A. Schilling & Co., 
The Merchants Ice and Cold Storage Company and the San 
' Francisco Dry Dock Company. 


In the southern part of the State are the plants of the Angelus 
Hotel, Conservative Life Building, the Pacific Electric Railway 
and the Pacific Light and Power Company, all:of Los Angeles. 
The Chase Nursery Company, Ethanac, and also at Corona, and 
in Arizona, the Phcenix Light and Power Company, Consoli- 
dated Canal Company, Phceenix Railway Company and the 
Douglas Improvement Company. We are prepared to make 
plans and estimates, or undertake the installation of any class of 
motive power work in all its branches, electric railway or lighting 
plants, mining and milling machinery, etc. 
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THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA, PA. 


‘Chloride Ziccumulators’ Exide Batteries 
Electric Railway and Gants! Lighting Stations Electric ‘Sethi Sparking Batteries 
Isolated Lighting and Car Lighting Complete Stock in San Francisco Storeroom 
SEND FOR BULLETINS 635 Howard Street 


San Francisco Office: 326 RIALTO BUILDING. SEAQUB *iAVANA TORONTO. CLEVELAND. 


PELTON WHEELS 


Earn Dividends Because of the High Efficiency Obtained From Them 
the Simplicity of Construction and the Reliability of Their Operation 





The Pelton Water Wheel Co. 


118 Main Street, San Francisco 154 Liberty Street, New York 


Electrical 
Machinery 


Direct and Alternating Current Apparatus in All 
Capacities and Types for Lighting, Power 
and Railway Service. 


Trade Mark 


250 K. W., Belt Driven, Alternating Current National Electric Company 


Generator. 


Milwaukee 
Modern Design, Accurate Construction and ‘iain aa e 
Superior Performance. Seattle and = 6 Kilbourne & Clark Co. 
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Victor Turbine Water Wheels 


Adapted to All Heads and Conditions. Built in Single and Multiple Units 
From 10 to 10,000 Horsepower 


Smith-Vaile Pumping Machinery 


Comprising Mining, Boiler Feed, Hydraulic and Vacuum Pumps in Single 
Duplex and Triplex Types, Both Steam and Power Driven 







Main Office and Works 
Dayton, Ohio 
a 
pS San Francisco Office, Il-I3 First Street 





Worthington Turbine Pumps 


are designed for 


Direct Connection to all Prime Movers 


FOR ALL SPEEDS FOR ALL HEADS FOR ALL SERVICES 
THE BFFICIENCY IS GUARANTEED 


Worthington ! 5-inch, mhigersmna ge, TURBINE PUMP. @apacity 500 gallons 
225 pounds water pressure 


— SEND FOR BOOK W50 J.E. —_—— 


HENRY R. WORTHINGTON, {2222 S71 | 
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Brooks-Follis 
Electric Corporation 


527 Mission Street San Francisco, Cal. 
Phone Main 861 





Dynamos and Motors 
Engineers and Contractors 
Electrical Supplies 


Write for Prices and Details 


Fostoria Lamps, Wiring Supplies, Kellogg 
Telephones, Line Material, Stanley 
Meters, Mica, Micanite and 
Insulating Material 


JACKSON’S 


MINE SINKING CENTRIFUGAL PUMP, DIRECT CON 
NECTED TO WESTINGHOUSE MOTOR 


The cut above represents one of our latest improved 
Mine Sinking Centrifugal Pumps made for capacities 
from one hundred to five hundred gallons per minute or 
more, pumping against heads from one to five hundred 
feet or more. 

The electric driven centrifugal pump has many ad- 
vantages over the steam pump, as it does away with all 
valves and stuffing glands and long lines of steam pipe 
and exhaust pipe, there being no pipe to adjust its 
length except the discharge pipe. The electric wires 
taking the place of steam pipes are made long enough 
to cover any desired range of sinking without renewal. 
The quantity of water pumped is instantly and perfectly 
regulated by the discharge valve. 


BYRON JACKSON MACHINE WORKS 
SAN FRANCISCO, CAL. 
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THE GRAND PRIZE AT THE ST. LOUIS WORLD’S FAIR WAS AWARDED THE 


DOBLE WATER WHEEL 


The runner of our exhibit wheel, equipped with Doble Ellipsoidal Buckets, is shown in the illustra- 
tion, the photograph being taken after the wheel had completed its successful run at St. Louis as a part of 
the Intramural Railway Power Plant. 


Write for our Bulletins Nos. 5 and 6, which contain data and tables of value to engineers. 


Abner Doble Company 


ESTABLISHED 1850 


ENGINEERS 
Fremont and Howard Streets _ San Francisco, U. S. A. 
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The Westinghouse-Parsons 
Steam Turbine 


Westinghouse-Parsons Steam Turbine Generating Unit at the St. Louis Exposition 
(Awarded the Grand Prize) 


This turbine, seen in continuous operation day and night during the Exposition period, had its throttle opened to admit 
steam for its long run on June 20th. The following, received December 2d, speaks for itself : 


** The throttle on Westinghouse Turbine was closed at 11:30 a. m. today, thus completing 5% months’ 
run without a stop. The cover was immediately lifted in presence of visiting and Exposition 


engineers, showing blades, bearings, etc., in perfect condition.” 
(Signed) C. B. SYNYER, Operating Engineer. 


In normal ro-hour per day operation this is equivalent to 13 months’ service. 


From paper read before the Saratoga meeting of the American Society of Mechanical Engineers, by Fredrick A. Wal- 
dron, superintendent of power, Yale & Towne Manufacturing Co., Stamford, Conn.: 

‘*The strongest appeal, however, that the turbo-generator makes to the business man on the engineer is its inherent com- 
mercial efficiency. By this I mean that tts efficiency 1s unchanged, week in and week out, year in and year out. Leaky pistons 
or valves, lack of alignment of slides or bearings, keying up, and, above all, lubrication, all of which exist in the reciprocating 
engine, are eliminated in the turbine.’ 


Complete Steam Power Equipments 


HUNT, MIRK & CO. 


ENGINEERS 
O14 Mission Street 


Telephone Main 1459 


Crossley Building San Francisco, Cal. 
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The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Manutacturers of 


ALUMINUM 


For Electrical Transmission Work 
Maximum Strength, Lightest Weight, Minimum Cost, Equal Conductivity 


5,000,000 


Pounds Bare and Insulated in Use on the Pacific Coast Alone 


Railway Feeders, Power Transmission, Telephone and Telegraph Work 
In Use on the Longest Transmissions in the World 


Jno. Martin & Co, Pacific Coast Agents 


83-85 NEW MONTGOMERY STREET 
San Francisco, Cal. 


K E “vicToR” TYPE 
We Are Governing war es, A ORS 


other makers 
We received a GOLD MEDAL at St. Louis— 
the highest award 
We guarantee our governors to be the best 


Write for 
ee Illustrated 
Governors a Re Printed 
Adapted to > Matter Wall and 
All Makes =| | = Describing Strain 
of Water | 3 Insulators 
Wheels i ce Special 
Working : | — 
Under All | Bx; Porcelain 
Conditions = - * Work 


The Lomb ‘sé The Insulator Book 99 tells all about insulators. If you 


haven’t a copy, write for one 


ASHLAND, MASS. 


Pacific Coast Agents VICTOR, NEW YORK, U. S. A. 


JNO, MARTIN & CO. JNO. MARTIN & CO. 


PACIFIC COAST AGENTS 
83-85 New Montgomery Street San Francisco, Cal 83-85 New Montgomery Street, San Francisco. 
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Alternators 

National Electrical Co. ........000..-0.-seeeees v 
Aluminum 

Martin & Co., JoWm ......cceeeces icc ce eee ee 

Pittsburg Reduction Co......-.c.eescereeeeess x 
Avenarius Carbolinium 

Smith & Co., Johm R..... 6. eee cece eer eee cee xix 
Batteries, Primary 

California Electrical Works .........-+-- xxxii 

Century Electric Corporation .........-+++- xxvi 

Electric Appliance Co............+++ «eee xviii 

Farnsworth Electrical Works. ........+--++++ xx 

Pacific Carbon and Battery Co........+..+ ++ exvi 

Standard Electrical Coms. Co......... -- ii, xxxi 

Western Electric Co...... 25... . cece eeee eee xxxii 
Batteries, Storage 

Century Electric Corporation........--++.+ xxvi 

Electric Storage Battery CO...........s0005.05- v 
Battery Zincs 

Pacific Metal Works.............s-seeeeeee xxiii 
Bearing Metals 

Pacific Metal Works..............+-se0+++-Xxiii 
Belt Dressing 

Dixon Crucible Co., JoS.......+.seeeeseneees. iii 

Smith & Co., John R Vian be cee wey cekeer coud xix 
Boilers 

Moore: ©. ©..Bt COn. .... «- 06s cesecervec, od finance iv 

Standard Electric Construction Co..... ii, xxxi 

Hunt, Mirk & Co.......0.20-cceecsececcssceees ix 

Tracy Engineering Co.........0.0+..--eeeee xxvi 
Boiler Compounds 

Dearborn Drug and Chemical Works .... xxix 
Castings 

Thompson BroS........++-+0+eeseeeeeees xxvii 
Circuit Breakers 

Cole Co., JOWM R..cecccsveccceveccccccescecnes xv 

CRO S50 i pEb ne 5s nid cnccecacecenmesoss xv 

Electric Appliamce Co.........-. -seeeeeeee xviii 

Fort Wayne Electric Works.............++. iii 

Kilbourne & Clark Co....... 0. .sseeeeeeeees xxii 
Compressors, Air 

Rix Air Comipressor and Drill Co.......... xXxxXj 
Conduits 

American Circular Loom Co..............-.+. xv 

Century Electric Corporation...............xxvi 

Cole Go., Jolam Bocce 1. wv qecvccccscssccecs ccs xv 

Electric Appliamce Co............0.eeeeeee. xviii 

National Conduit and Cable Co......... ‘goin 

Sloane Co., Chas. F..... ccc cccecseccccses xxxiii 
Conduit Fixtures 

Electric Appliance Co.........-seeeeee-eeeee xviii 

Se OR COR. Bcc s i gu beebetssel ce xxxiii 
Cross Arms 

Carter & Co., George. E......-. sees eeneee xxii 

Electric Appliamce Co.... .-.-+.s05 ceeeee. xviii 

TE CI Oe 5 00s cdews ‘acct eadebey xxii 
Dynamos and Motors 

Allis-Chalmers Co........-+++seeseeeeeeee ce xvii 

Brooks-Follis Electric Corporation.......... vii 

California Electrical Works.............. i 

Century Electric Corporation 

Crocker-Wheeler Co.......-.eecseseeeeees 

Farnsworth Electrical Works .. .... ° 

Fort Wayne Electric a dhs, i waledaaehda'cs i 

General Electric Co.. baa cdvedsunee senna 

Kilbourne & Clark Co... bi < CeCe eienawa’ Oo sit xxii 

Northern Electrical Mfg. Co...... .. . ....xix 

Standard Electrical Cons. Co...... ii, xxxi 

Stanley Electric Mfg. Co.. ..........+... xxxiv 

Sioase Co., Cae. Foo... ctdsccecck cvccves xxxiii 

Wagner-Bullock Elec. Mfg. Co........ . xii, xiii 

Western Electric Co......... « ‘access 

Wetinghouse Elec. and Mig ‘Co. -xviii 
Electrical Instruments 

CRE, PON Dhins ss sivccetiirus ots ccrmening xv 

CE Ta, WON 08s weevs cabend od sc pauseectss xv 

Electric Appliance Co... .......-sseeceeeeeee xviii 

Fort Wayne Electric Works............. wite oe 

General Electric Co.... 1... sees eecnaes + he beat i 

Kilbourne & Clark Co ......... 

Stanley Electric Mfg. Co 

Wagner-Bullock Elec. Mfg. Co.......... xii, xiii 
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Wagner Electric 
Manufacturing Co. 


TT. LOUIS, MO. 


GOLD EDAL 


SINGLE-PHASE ALTERNATING-CURRENT MOTORS 


GOLD MEDAL 


STATIC TRANSFORMERS 


SILVER MEDAL 


SWITCHBOARD INSTRUMENTS 











The apparatus built by this company received unusual recognition by the International Jury of the Louisiana Purchase Expo- 
sition, as above list of awards indicates. These awards were made after a comprehensive series of tests which enabled the performance 
of the apparatus to be gauged as well as its appearance and mechanical construction. By confining our attention to a limited line of 
products, we are able to maintain a high degree of perfection, this fact being amply evidenced by the constantly widening sphere of 
ourinfluence. We seek to supply first-class apparatus, to have its performance entirely satisfactory to the customer, and to employ 
methods of doing business which will merit the confidence of our friends. 

Have you received our latest publication—‘‘Answers to Some Central Station Questions About Single-Phase Motors.”’ A paper 
read before the October meeting of the Kansas Electric Light Association, by G. Percy Cole. 


Bulletin No. 68—Single-Phase Motors. Bulletin No. 69—Motor-Generator Sets. Bulletin No. 65—Static Transformers. 
Bulletin No. 64—Power Transmission Transformers. Bulletin No. 67—Instruments. 


Pacific Coast Office WAGNER-BULLOCK ELECTRIC COMPANY. cg, RIAU TO. BUILDING 
‘ OF CALIFORNIA SAN FR eu 


&@ Bullock Electric Manufacturing Co. 


= . CS 
CINCINNATI, OHIO 

















os 





Manufacturers of 


Polyphase Alter- 
nating Current 
Machinery 


of All Types and 
Capacities 


Writefor Bulletin 
on Type “B” 
Motors 


They Have Solid 
Cast Iron Sliding 
Sub-Bases and 
Paper Pulleys 


Direct Current 
Lighting and 
Power Machinery 


The Brushes Need 
Not Be Moved for 
Changes of Load 
from 0 to 150 
Per Cent. 


They Are Fool 
Proof 


Marine 


Lighting Sets | 
Two 1000 k.w., 575-volt, 86 r. p, m., Bullock Engine Type Generators at Philadelphia Rapid Transit Co. 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. aio 
OF CALIFORNIA SAN 


FRANCISCO, CAL. 
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Wagner Electric 
Manufacturing Co. 


ST. LOUIS, MO. 





AT LAST 


A SINGLE PHASE [lOTOR 


FOR 


Elevator, Hoist and Traveling Crane Service Has Been Perfected by the 


WAGNER ELECTRIC MFG. CO. 
St. Louis, Mo. 


DESCRIPTIVE NOTICE PAGE 203 





WRITE SEND US 
STATEMENT 
YOUR 
OF 
ELEVATOR 
YOUR 
MANUFACTURER REQUIREMENTS 
Pacific Coast Office : WAGNER-BULLOCK ELECTRIC COMPANY Oe Gi9031 Mimo Ste 
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WATER WHEEL TYPE ALTERNATORS 


ANY SIZE 





Among Other Alternating Current Generators We Are 
Now Building the Following WATER 
WHEEL TYPE MACHINES: 


Four 4000 K.V.A. for 
CHICAGO SANITARY DISTRICT 





Two 2000 K.V.A. for 
EE —=—=— THE HURONIAN COMPANY 
Stator Shell, of Size 2401-T-8, 2000 K.V.A., 25 Cycle, 3-Phase WRITE FOR FURTHER INFORMATION 


Water Wheel Alternator. 


Manufacturers and Electrical Engineers 


SAN FRANCISCO OFFICE DENVER OFFICE 
Fremont and Howard Streets Ampere, N. J ’ 525 Seventeenth Street 


Crocker-Wheeler Company WW: 








All Requirements 


OF THE 
















National Electric Code 


ARE COMPLIED WITH IN THE 
NATIONAL 6s ae FUSE 
STANDARD IN OARK DEVICES 


The following reasons show why ‘‘ NOARK ”’ FUSE DEVICES are superior to all others : 






They are absolutely arcless. Volts, amperes, catalogues number, etc., are plainly 
Entirely self-contained. marked on each fuse. 

Classified exactly as to Code dimensions. Calibrated for a very low temperature. 

Capable of carrying 10 per cent over-load. Are capable of standing any practical test and show 


Blow at 25 per cent in long time and 50 per cent in short time, best results. 






Milwaukee Los Angeles 
ae A.W. JOHINS- MANVILLE C0, sx 
Boston : 1 ‘ Kansas City 
Philadelphia Minneapolis 
St. Louis Manafacturers of Asbestos and Magnesia Products, Electrical Insulating Little Rock 
Pittsburg Material, ‘‘Noark’’ Fuse Devices and Electric Railway Supplies London 
Cleveland Paris 


San Francisco 


100 WILLIAM ST. - -  - NEW YORK! _ Brussels 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 


ALL OUR WIRES NEW CODE STANDARD 


Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 


COMPLETE STOCK CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


|. T. E. Circuit Breakers 


Protection for Light, Heat and Power Circuits 
Weston Electrical Measuring Instruments 
Cc. S. FLUSH SWITCHES 


Iron Wall Boxes, Wood Mats, Etc. 
COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 


ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 


A Complete Stock of Conduit, Elbows and Couplings, Sizes 4-inch to 3-inch, Carried in San Francisco, 


CIRCULAR LOOM FLEXIBLE CONDUIT 


A Complete Stock, Sizes 4-inch to 14-inch, Carried in San Francisco, 


THE BOSSERT ELECTRIC CONSTRUCTION CO. 


SOLE MANUFACTURERS AND PATENTEES OF MANUFACTURERS OF 















PLUGGED STEEL CONDUIT BOXES PANEL BOARDS SWITCH BOARDS 
THE MONITOR CONDUIT BUSHINGS HAND OR QUICK BREAK SWITCHES 
Any Size or Capacity. Any Pole, Single or Double Break. 
THE ERICKSON CONDUIT INSULATORS Single or Doctle Threw. 


COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 







JOHN R. COLE COMPANY 


Pacific Coast Sales Agents 






658-60 MISSION STREET Write for Catalogues SAN FRANCISCO, CAL. 











Abner Doble Company 

Allen, Wyatt H 

Allis-Chalmers Co 

American Balance Valve Company 
American Circular Loom Co 
Avenarius Carbolineum 

Bayley 's Sons, Wm . 
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Brooks-Follis Electric Corporation 
Bullock Electric Manufacturing Co 
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Byron Jackson Machine Works 


California Gas and Electric Corporation 


California Electrical Works 
Cannon, Edw. F 


California Incandescent Lamp Co. ......... 


Carter, George E. & Co. 
Century Electric Corporation 


Cole, John R. Company.... .......-..006. 


Copeland, Clem A 


Dearborn Drug and Chemical Works. ...... 
Detroit and California Mining Co............ 


Drendell Switchboard Co 

Dow Pumping Engine Co 

Edge Moor Iron Works 

Elblight Company, The 
Electrical Magazine, The 
Electrical Supply Co 

Electric Appliance Company 
Electric Storage Battery Co., The 
Farnsworth Electrical Works. 


STANDARD GAS ENGINE CO. 


ADVERTISERS’ INDEX. 


Fort Wayne Electric Works......... 
Francis Smith & Co 


General Electric Co 

Hardwood Planing Mill Co.. .. ........+.. 
Hall, Leon M.......... 

Hart & Sisninan Manufacturing Co., “The. ouuill 
Hemingray Glass Co 

Hunt, Mirk & Co. 

Jackson, Dugal C. and William B 
Johns-Manville Co., H. W 
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National Conduit and Cable Co., The ........ 
National Electrical Co 

New York Insulated Wire Co 

Northern Electrical Mfg. Co 

Northern Pacific Railway Co........... wissies 
Ohmen Engine Works 

Cite Ca. Tee TEAE,). os souk ccccccsecvevecsses i 
Pacific Carbon and Battery Co.................xvi 
Pacific Metal Works. ............-seceeeces -xxiii 
Pacific Meter Co 

Paraffine Paint Co., The 

Pazak, F. J...... 





Operated on Gasoline, Distillate, Coal Oil, Crude Oil, Ete. 
Compare Simplicity with Others. 
Guaranteed for Economy, Reliability and Construction. 


Built for Service. 


Illustrated Catalog and Testimonials for the asking. 


‘auZuy Alay Q}IM dayNBIEND UdOUM 


ESPECIALLY ADAPTED FOR ELECTRICAL USES. 


Endorsed and used by United States Government. 


accept only the best. 


They 


WHAT ARE YOUR ere. 





Office 110 Main St., 


San feandom, Cal 


hanno ony 
eles, Gas Engi 
wf 


LNs S Sthieray igH grave 


Pelton Water Wheel Co 

Pittsburgh Reduction Co., The.. 

Platt Iron Works..,.......... pabuebedeben 6s 
Rix Air Comapressor and Drill ©o.. 

Roebling’s Sons Company, John i, 
Schaw-Batcher — Pipe Works, The...xxii_ 
Schott, W.H . onan Wathine sb ncesbe niece 
Simpiex Electrical Co., The 

Sloane Chas. F. Co........-.+.05++ Seokvecer 
Smith, Emery & Co 

Smith J. R. & Company 

Smith, W. Stuart 

Smith, Francis 

Sonthern Pacific Co 

Standard Electrical Construction Co 

Standard Electrical Work ............- 
Standard Gas Engine Co 

Standard Underground Cable Co 

Stanley Electric Manufacturing Company..xxxiv 
Thaxter, H. C.... 

The Western. Gas Construction Co....... 
Thompson Brothers 

Tracy Engineering Company 

Union Lumber Co..... Anneke pals mbsdeeceseds 
Van der Naillen, A.........+-+++++.. 

Van Emon Engineering Ganpeny.. 

Vulcan Iron Works ....... 


Wagner-Bullock Electric Co. ‘of California. . 
= as ic Manufacturing Co...... bonciettl 
eld, G. 


Co., The 
Westinghouse Machine Co., The 
Weston Electrical Instrument Co 
Worthington, Henry R 


Sut aee........... 


ANNOUNCEMENT 


ECCO BATTERY COMPANY and LOS 
ANGELES ELECTRICAL SPECIALTY COM- 
PANY have been merged into the 


Pacific Carbon 
and Battery Co. 


and will continue to make 
the following well-known 
brands of Dry Batteries: 


‘*BULL DOG”’ 
‘*‘ Dragon’”’ 

‘* Exetor”’ 
‘*Golden State”’ 
66 Ecco 9 
‘*Teleco”’ 

‘* Dixie”’ 


105 FRONT STREET, SAN FRANCISCO, CAL. 
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CRUDE OIL GAS APPARATUS 


AND COMPLETE 


Gas Works Machinery and Appliances 


“The Western Gas” PACIFIC COAST OFFICE We sletsad exper 
All Iron Gate Valves vise the construction 
For Gas Works 410 Mission Street San Francisco of Gas Works 


Western Gas Double Gate Valves 


Gold Medal St. Louis Exposition 


The essential requirements 
of a ‘‘gas valve”’ are: 

1. That it will not stick when handling foul 
gases. 

2. That it can be relied upon to close tightly 
under such circumstances. 


3. That it may be tested as to tightness while 
in use. 
4. That the interior may be accessible for 
cleaning without removing it from the line, and 
ot eae OR en without other interruption to its use than merely 
WESTERN GAS VALVE AND ITS PARTS shutting it off. 


The Western Gas Construction Co. 
Main Office and Works FORT WAYNE, IND. 













Complete 
Steam-Electric Units 


for 
Railway,. Lighting and 
Power Purposes 


Reynolds-Corliss Engines 


of all types and sizes 


Bullock D-C and A-C 
Apparatus 
in all capacities up to 10,000 Kw. 


Two Reynolds Vertical nes Two Bullock Generators at 
Cincinnati Gas and Electric Company’s Plant Canadian representatives Allis~-Chalmers-Bullock, Ltd., Montreal 
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Westinghouse Type “B” 


Integrating Wattmeter 


The moving element is the lightest on the market 

Permanently Accurate. (15 grams), giving a minimum amount of Mr upon 
the bearings. In addition, it is provided with a ball 
bearing at the lower end of the shaft, Saeaae’ friction 
to the smallest possible degree. 


There are no soldered adjustments as in other instru- 

E as y t Oo A dj us t. ments, with danger of damage from acid fumes. They 
are all sliding, secured by set screws, which are readily 
accessible by removing the cover. 


Address nearest sales office 


Westinghouse Electric & Mfg. Co. 


Pittsburg, Pa. 


San Francisco, 425 Market St.; Seattle, 314 Occidental Ave.; Los Angeles, 617 Trust Bidg.; 
Salt Lake City, 151 Main St.: Denver, 429 Seventeenth St., and all other large cities. 


Type B Wattmeter, With Glass Case For Canada: Canadian Westinghouse Co., Limited, Vancouver, B. C. 


Westinghouse Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 


The Westinghouse Machine Co. 


. East Pittsburg, 
{Ne w York, 10 Bridge Street. Chlcage, 171 La Salle ae Pittsburg, Westinghouse Building. 
Sales Offices Secten 131 State Street. Detroit, Union Trust Building. Philadelphia, Stephen Girard Building. 
lc Charlotte, N. C., South Tryon Street. Atlanta, Equitable Building San Francisco, Hunt, Mirk & Co., 614 Mission Street. 


CONVINCING 


Proof of the Excellence of the 


PACKARD LAMP 


Is Found in Its Many Superior Qualities 


Maintenance of Candle Power. 
Freedom from Blackening. 
Length of Life. 

High Quality of Light. 

Made in any efficiency desired. 


The Packard Quality always maintained. 


Electric Appliance Company 


CHICAGO AND SAN FPRANCISCO 
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WATCH US GROW 


WE ARE 


Enlarging 


OUR 


Factory 


To make room for new 
Machinery we are 
offering 


Special Prices 


ON 


Two Wire Tablets 


In 2,3, 4 and 5 circuits. 


WRITE FOR QUOTATIONS 


Drendell Switchboard Co. 


MAKERS OF 


Electrical Appliances of All Descriptions 


San Francisco, Cal. 
625 Howard Street Phone John 6826 


Avenarius Carbolineum 


Will preserve your poles, ties, insulating boxes and all 
other structural timber above or below ground or 
water for at least three times its natural life 


It will save you delay, trouble and expense caused by break- 
downs, and also lessen your lumber bills. 


We sell to the leading telep)ione, telegraph and power com- 
panies, breweries and distilleries, sugar refineries and 
ice works, mining and smelting companies, 
ship builders and dock owners, flour 
mills and warehouses, railroads and 
steamship companies 


Send for literature and testimonials free 


JOHN R. SMITH & CO. 


Sole California Agents 


900 Battery Street San Francisco, Cal. 





PRINT 
SHOP. 
ECON- 
OMIES © 


BST attained by use of Northern Motors. Small 
power consumption, simple, fit anywhere a 
motor can be placed, give wide ranges of speed. 


We show a Northern Spherical 
Motor driving Miller Linotype 
Saw for t sh service 
SEE LEAFLET NO, 1419 


Northern Electrical Mfg. Co. 


ENGINEERS—MANUFACTURERS. MADISON, WIS., U.S.A. 
Northern Dynamos for Power and Lighting. 


WAX-0-LENE 


The Modern Stick Belt 
Dressing 


A wax composition in sticks for leather, rubber and canves 
belts. Guaranteed to preserve and stop belts fru.u 
slipping. Requires no melting or preparation. 
Ready for instant use. Clean and eco- 


nomical. A high-class preparation 
that gives complete satisfaction. 


Samples sent for the asking. 


JOHN R. SMITH & CO. 


Sole California Agents 


900 Battery Street San Francisco, Cal. 
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Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 
Electrical Repair Work a Specialty 


52-54 Natoma Street, near Second 
Telephone Main 5679 Between [Mission and Howard Streets San Francisco, Cal. 


Farnsworth Electrical Works (Pittsburg Armature “Works 


Crossley Building, San Francisco ARMATURE AND FIELD COILS OF ALL 
TYPES, STATIONARY AND RAILWAY 


FOR § SALE OR RENT 


Pe ae Te 
TRANSFORMERS A, C. MOTORS | a. & GENERATORS D. C. MOTORS. D. C. MOTORS. D. C. GENERATORS. 
One 5-kw., Westinghouse Two i-hp., Stanley S.K.C., Two 75-kw. , Westinghouse, \One 30-hp., West., 220-v., One 1-12-hp., Paragon 
1700| motor, I15-v., 2600 rev. 


OD.,, 2000, 100, 200, 400. 200-400-v., 6o-cycle, two-| Gocvcle; will wind for, 975 TeV.» com pound One 2-hp., Watson, 
wound, type ‘'M.” rev., 220-v. Five 20-kw., 125-v., 1400 r. 


phase. 
on plunger type, | West Ca Sn 3-hp., Stanley S. K. Rox, een One 20-hp., C. * =o Two %-hp., G. E. Co., 1200 2. Edison G.'E. Co. 
+) 200-400-y., 60-cycle,| 220-v., com pound woun: rev., 1I5-v. r 
so tees ae hase. single-phase 133-cycle, jOne 20-hp. “9 po Eng. Co., —"" \- oe Lundell, 1320 One 15-kw., Phoenix, 125-v. 


Ope s29-6e heavy creme, lone 3 p., Stanley S.K.C. os 220 v., 1200 re , I1§-v. generator, 1400 rev. 
bie aamee Electrical) 200-400-v., 60-cycle, two- 200 motor pete s. sin.xa| One 10-hp., Elect. Eng.Co., one 1K -hp., G. E., type I. One 15-kw., Northern, 120- 
v., 1300 rpm. 


phase. 220-v,, 1200 rev , 250-v., 1900 rev. 
ane a Two G. E. Co., 133-cycle, Rheostats from rato she. Three 5-hp., se E. Co., watnns I- -hp., 250-v., G. E./One 5-kw., 120-v., G.E.Co., 
One Christianson Eng. Co.) 10-volt, sewing machine +. oe V., 1725 re Co., I. B. type. 1700 rev. 
combination motor pump __ Motors. eee -hp., 500-v.; G E.Co., One A hp., Crocker- Wh’Ir,|One 3-hp., G. E. Co., 1750/One 100-kw., 6-pole, 550-v., 
and automatic switch, ane *- -hp., byte wed eit + 975 rev | rev., 220-v., type C. E. G. E. Co., railway gen- 
same as used in cars. le, 208-y. ‘starting on 7 -hp., ees G E- Two 2- ip. G. E., 1000 rev., ‘One I-hp. -» 220-v., Mayo erator, 600 m. 
ngle phase. Co., 1650 r i | motor. One Lokw., pole, 550-v., 
Oard np. AWagner, asabove One 15-hp., Ry 500-v., one e s-hp., G. E., 1650 rev. wf One: I Pl 220-v., Edison 600 rev., G. E. Co., rail- 
One 3-hp. | 1200 rev. . 





John M. Klein Electrical Company, Inc. 


{05-107 BATTERY ST., SAN FRANCISCO 


Electrical Supplies of 
Every Description 


Pole Line Hardware and Construction Material 
Telephone Apparatus 


GEORGE K. PORTER 
er o 
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San Francisco, Cal., March 6, 1905 


On account of an increase in line voltage above 
50,000, we are replacing r1-inch Locke insulators 
with 14-inch, and have the following for sale: 

40,000 No. 316, with glass center. 
20.000 No. 318, with porcelain center. 
3,000 No. 323, with porcelain center. 

These insulators have been in use at 50,000 volts 
for the past two years, and, except where subjected 
to fog, they 
have given 
practically no 
trouble at 
this voltage. 


For further 
information 
address 





California Gas and Electric Corporation 


RIALTO .BUILDING, SAN FRANCISCO 





For Sale Cheap 


One 200 horsepower, Westinghouse, 2000-volt, Type C, Induction Motor. 
One 150 horsepower, Westinghouse, 2000-volt, Type C, Induction Motor. 
One 100 horsepower, Westinghouse, 2000-volt, Type C, Induction Motor. 
Including Marble Panels, Oil Switches, Auto-Transformers, Etc. 
One 10 horsepower, Westinghouse, 400-volt, Type C, Induction Motor. 
One 20 horsepower, Westinghouse, 400-volt, Type C, Induction Motor. 
One 20 horsepower Westinghouse, 400-volt, Type F, variable speed motor 
Including Auto-Starters, Fuse Blocks, Etc. 


One ro-inch, Special Byron Jackson Horizontal Centrifugal Pump, capacity 
4000 gallons per minute, pump against head 150 feet. 

One 18-inch, Byron Jackson Special Horizontal Centrifugal Pump. 

One 3%-inch, Byron Jackson Standard Horizontal Centrifugal Pump. 

One 10-inch, Morris Machine Works Gravel Pump, Extra Heavy Shells. 


Above in use less than two months. Address all communications to 


Detroit and California Mining Company 
Redding, California 
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Bare Copper Wires Kilbourne & Clark Co. 


Weatherproof Wires 
Paper Insulated Cables “ 
FOR 
Power, Telephone. Telegraph 
Large Stock Weatherproof Wires, 
Double and Triple Braided, in Stock Telephone S 


The National Conduit and Cable Co. : 
146-150 Second Street, San Francisco, Cal. Cooper- Hewstt Z amps 





This pin is made 


wooed. Titi Ra Electrical Supplies 


4 


Hardwood Planing Mill Co. a 519 Mission St. | SAN FRANCISCO 
OHMEN WELL! ABOVE ALL THINGS! 


HIGH SPEED 


~ one Ruberoid Roofing 


Water Proof Acid Proof Fire Resisting 


STANDARD ROOFING FOR 14 YEARS 
Pacific Coast Agents 


SS aati eg ame Bonestell, Richardson & Co. 


. Ohmen Engine Works Corner of Sansome and Sacramento Streets, San Francisco, Cal. 
Write us for samples and descriptive literature 


132 Main Street, San Francisco 


RIVETED IRON AND STEEL PIPE | Repwoon Porzs 


For TELEGRAPH 
TRLEPHONE 
: Execrrio Lieut 
Power PLaNts 


POR HYDRAULIC MINES, IRRIGATION AND POWER. PLANTS. Manufactured from the Tn lots and lees to sult at hort notion 
THE SCHAW-BATCHER COMPANY PIPE WORKS, | Union Lumber Company 


211 to 219 J ST., TELEPHONE, PRIVATE EXCHANGE 624 
SAN *FRANCIGCO. SACRAMENTO. Rooms 206-207, Crocker Building, San Francisco 


GEORGE E. CARTER & CO. H. C. THAXTER 


Room 52, Crocker Building SQUARE SAWN Electrical and [Mechanical Engineer 


§2, 
SAN’ FRANCISCO ne REDMOOD Poles a se bec 
Telephone Main 545 RED CEDAR Rialto Building San Francisco, Cal. 


uotations Furnished in Lots and Sises to Suit Demands. and Pine Cross Arms Telephone Private Exchange 580 
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For Railway and Power Transmission WOOD BREAK STRAIN INSULATORS 


—— USE —— 


TRIPARTITE STEEL POLES 


Waclark Copper Wires and Cables | ‘nbinibhinand Gillie. 
Trolley Wires STREET RAILWAY MATERIALS 


LIMA INSULATORS KINGSLAND-KAY COOK MFG. CO. . 


Formerly Central Union Brass Co., St. Louis. 


220 wontgomery street | BL P, KIBRULEF JR. & G0. | 52 taugntin suain 


San Franc os Angeles 
California | Pacific Coast Sales Agents. California 











American Balance Valve Company 
BALANCED MAIN VALVES 


Guaranteed Under 250 Pounds Pressure 
We Have the Latest Types for Any Engine, Double Admission and Double Exhaust 
Perfect Satisfaction Guaranteed 


We Make and Sell the Nixon Safety Stay Bolt, Simplest, Cheapest and Safest, 1,000,000 in Use, and 
American Metallic Packing, the Best 


American Balance Valve Company 
Rialto Building San Francisco, 








Cal. 





J. A. MORROW, President J. W. HEIDT, Secretary 


Pacif 


Lead 
Tin =. Adi 
Antimony na of 


cree ee | Babbitt 


Zinc 


Aluminum ; and 


Bismuth | 2 4 H *. Anti-Friction 
Solder and = > 


Babbitt ay” ea is ee  , Metals 


Specially Adapted Anti-Friction Metal for Engine Work, Dynamos and Electrical Machinery 


Get Our Prices on Battery Zincs 





73-75 North Second Street, Portland, Or. 153-55-57-59 First Street, San Francisco, Cal. 
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Reservations and all arrangements for your trip East 


via PORTLAND and YELLOWSTONE PARK 


MADE BY 


T. K. STATELER, General Agent 
C. E. JOHNSON, Traveling Passenger Agent 647 Market Street, San Francisco 
125 West Third Street, Los Angeles, Cal. 
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San Francisco Los Angeles 


THE TRACY ENGINEERING CO. 


Designers and Erectors of 


Complete High Grade Power Plants 


Pacific Coast Agents for 
Edge Moor Water Tube Boilers 
Nordberg Corliss Engines 
American: Ball Engines 
Bayley Vertical Engines 


Wainwright Heaters and Condensers 


Correspondence solicited. Estimates cheerfully furnished. 


Jobbers of Supplies, Engineers and Contractors 


GOULD STORAGE BATTERIES 


For Lighting, Automobiles and Railway Regulation 


Armature Winding, Switchboard Construction, Lighting 
Installation and Repairs 


Write for Prices and Particulars 


Century Electric Corporation 
28 Second Street, San Francisco, Cal. 


Telephone Bush 352 
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WYNN MEREDITH 


ENGINEERS 


331 Pine Street 


c Le. CORY 


Telephone Main 1870 


Expert Examination. Advisory Reports. Construction Supervision. Design of Complete Equipments. 
Betterment of Existing Systems. Engineering and Financial Examinations. 


DUGALD C. JACKSON, C. E. 
WILLIAM B. JACKSON, M. E. 
MEMBERS 


AMERICAN INSTITUTE OF ELEOTRICAL ENGINEERS 
AMERICAN SOOIETY OF MECHANICAL ENGINEERS 
AMERICAN SOOIETY OF CIVIL ENGINEERS 


ENGINEERS EXPERTS 
MADISON, WIS. 


EDWARD F. CANNON & CO. 


Electric and Hydraulic Engineers 


CLEM. A. COPELAND, M.E. 


Consulting and Supervising Electrical 
and Mechanical Engineer 


Bradbury Bidg. Los Angeles, Cal. 


SMITH, EMERY & CO. 
Chemical Engineers 
Physical Tests and Inspections 


FACTORY PROCESSES, TECHNICAL INVESTIGATIONS, 
ANALYSIS, METALS, CRUDE PETROLEUM, 


309 McKAY BUILDING 


Third and Stark Streets Portland, Or. 


ABNER DOBLE COMPANY 
Engineers 


Complete Hydro-Electric Power Plants and Long 
Distance Transmissions Designed and Constructed 


Fremont and Howard Streets, San Francisco 


SOLUBLE SALTS, 
CoaL, COKE, FEED AND DRINKING WATER 


Umpire and Control Work 


Chemical and Physical Laboratories 


83-85 New Montgomery Street 
San Francisco 


LEON M. HALL WANTED 
CONSULTING ENGINEER — 
IN MECHANICS, N AMERICAN GAS ENGINEER with 
ELECTRICITY, : : . : 
Mune. technical education and wide experi- 


814 Hayward Building, San Francisco 
Telephone, Maun 980 


R. S. MASSON 


ence with coal and water gas plants (six 
years in English gas works) desires engage- 
ment as engineer, manager or superintend- 


Consulting of a gas works in this country or abroad. 
E : B f ref fi 1 
Engineer est of references from present employers 


232 Crocker Building and others. 


San Francisco, Cal. 
"Phone Bush 481 


W. STUART SMITH 
Consulting Engineer 


Blectrical, Mechanical and Hydraulic 


Expert Examination, Advisory Reports, Supervision, 


Special Machinery Designed. 
Spanish Spoken. 


2538 Dwight Way 


WANTED 


Experienced live salesman to sell street 
and store gasoline lighting plants, produc- 
ing 1000 candlepower; costs 10 cents a day; 


769 Pacific Elec. Bidg, 


kas Augean, Col, Address P., care of this journal. 


Thompson Brothers 
EUREKA FOUNDRY 


Manufacturers of 


Castings of Every Description 


AND 


Cast Iron Water, Gas and Steam Fittings 


BERKELEY, CAL. 





127-129-131 Beale Street 


liberal salary or commission. NATIONAL 
STAMPING AND ELECTRICAL WORKS, Between Mission and Howard 
Chicago, Ill. Gas Work a Speciality San Francisco 


ELECTRICAL SUPPLY Co. 
LANGER CO., Props. V. SOLLMAN, Manager 


MANUFACTURERS OF 


Electrical and [lechanical 
Instruments 


MODELS AND NOVELTIES 


G. F. WAKEFIELD 


Surveyor and Engineer 


Specialty: Examinations, Surveys, Reports, Super- 
vising Hydro-Electric Power Development. 
Surveys Executed in All Portions of California 


Room 22, Porter Building, San Jose, California. 


F. J. PAZAK 


Consulting and Contracting Telephone Engineer 


For Building and Equipping Complete 
elephone Plants 


PLANTS LAID OuT CONSTRUCTION SUPERVISED 
234 Crossley Building San Francisco 


Gear Cutting, Tool Making, Etc. 


60 FIRST ST. (top floor) SAN FRANCISCO 
Telephone Black 2171 
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Ww. H. ALLEN 


San Francisco, Cal. 


DONALD H. FRY 


Electrical and 
Hydraulic Engineer 


Wells-Fargo Building, San Francisco, Cal. 
Telephone James 236 


W.. H. SCHOTT 
ENGINEER 

MARQUETTE BUILDING, CHICAGO 

Electric Railways Financed and Built Complete 


DESIGNER AND BUILDER—Central Station Heating, 
Gas, Electric Light, Water Works and Power Plants. 


—SOCHOOL OF— 


PRACTICAL ENGINEERING 


(BLEOCTRICAL, CiviL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 


San Francisco 


1218-1221 


113 Fulton St., : helt 
(One block above New City Hall) Nt 
A. VAN DER NAILLEN, President { 
Send for circulars Established 1864 \ 
rT] 
WANTED fi 





Y AN ELECTRICAL ENGINEER, 
with considerable practical experience 

in design and construction of Hydro-Elec- 
tric plants, a working partnership with an 
established firm of engineers. State terms 
and full particulars to X Y Z, care of JourR- 


NAL OF ELECTRICITY, POWER AND GAS. 


24 Second St., San Prancisco 
yy Angeles, Portland, Seattle, Deaver 
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KNIGHT'S 
WATER.... 
Wreck. .: 


The accompanying cut shows the gen 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 





Address all communications to 


KNIGHT & CO. 


Se oe pemeenes ons" Sutter Covek, Cal. 


REVOLUTION 


IN ELECTRICAL LITERATURE 
The First Anniversary Number of 


The Electrical Magazine 


The Most Superb Production Ever Offered 
It contains about 200 pages of special matter (profusely illustrated) 































Presenting (1) The Tour of the Members of the British Institution of Electrical 
Engineers in the United States and Canada. 


Embracing A Stirring Story by Mr. Theo, Feilden, recording his investigations and 
treating upon the wonderful deve lopment of electrical work in America and Canada, 
giving also interesting interviews with the exalted personages he had the privilege of 
meeting on the tour—among others 


President Roosevelt, George Westinghouse, Thomas Alva Edison, Prof. Elihu Thompson 
(2) Views of notable American and British Electrical Engineers, specially con- 
tributed: 
(3) Critical Descriptions of the Various Power Plants and Electrical Enter- 
rises 















p ¥ 
(4) An Epitome of the valuable Papers read at the International Electrical 
Congress at St. Louis. 


(5) The most important Electrical Exhibits at the World’s Fair. 
FIRST EDITION SOLD OUT IMMEDIATELY. SECOND EDITION NOW READY. 


Order r copy at once to avoid d tment. 
itively no reprint after this edition. 
UNITED STATES OF AMERICA AND CANADA 37 CENTS (POST FREE) 
$3.00 is the Annual Seteeriaticn (Gained States of America and Canada, including t- 
age) to THE ELECTRICAL MAGAZINE—the most interesting and valuable Engineering Jour- 
nalin the world. ‘This subscription, if sent at once, will cover the Special Anniversa umber 
and all the issues of 1905, together with two handsome binding cases and full try Ma free.) 


THE ELECTRICAL PUBLISHING COMPANY (LTD.), 4 SOUTHAMPTON ROW, HOLBORN, LONDON, ENG. 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 now that business is good. 


(Clean Boilers.) Try it. DEARBORN FEED WA 


A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, “72.2% 29-33 Rialto Bldg., Chicago, III. 





MARK 





ns ‘ Ae 
TRADE Nhe at " 
° AO ul 





IMPERIAL PORCELAIN EMERALD GLASS 





PATENTED MAY 20, 1902. 


Our latest design, all insulators one piece, in- 
suring maximum mechanical strength. We make 
this type in seven sizes, the diameter varying from pete 
5 inches to 15 inches for power transmission up to : 


80,000 volts. 


Catalogues, Blue Prints and Detailed Information upon request. 1 am aera, BOSTON, MASS. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


AKERS OF WIRE ROPE AND OF... 
Bare and Insulated Copper Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 


First and Stark Streets, Portland, Or. 313 First Avenue South, Seattle, Wash. Alameda and Requena Streets, Los Angeles, Cal. 
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Electrical 
Decorations 
of All Kinds 


a 


The Elblight Co.. 


of California 


120-130 New Montgomery St. 
Rialto Building, San Francisco 


am) $3.00 FOR $2.25 


UNENE : CLUBBING NOTICE 


By arrangement with the publishers of POPULAR 
Expert workmen depend upon . MECHANICS, the most widely read magazine of its 


1) kind in the United States, we are enabled to offer 
KLEIN S I OOLS JOURNAL OF ELECTRICITY, POWER and GAS 
For doing their best work, See that your tools are stamped and POPULAR MECHANICS for $2.25 »er YEAR. 


M. KLEIN & SONS-—-None other genuine 
eee Seecarecien Address orders to 


MATH IAS KLEI N & SONS’ Journal of Electricity Publishing Vo. 


95 West Van Buren Street, Chicago, Ill. 532 Rialto Building San Francisco, Cal. 


PACIFIC METER COMPANY 


24 Jessie Street, San Francisco, Cal. 


Send 2c. Stamp for 48 Page Catalogue 


MANUFACTURERS OF | 


Wet and Dry Gas Meters, Station ‘Meters, Provers, Gauges, Etc. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


Prepayment Gas Meters 
Our Own Patents. Strong. Simple. 
PROMPT ATTENTION CORRESPONDENCE SOLICITED 
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FOR SALE 


Immediate Delivery 








One 10x12, 60 horsepower, Ball automatic, cexter 
crank, balanced valve engine complete. Second-hand, 
but in perfect running condition. Also one forty-five- 
kilowatt, two-phase, 2200-volt, Westinghouse generator, 
in perfect condition. Can be bought independently, or 
as a unit with belt, at a bargain. 


STANDARD ELECTRICAL CONSTRUCTION CO. 


120-130 New Montgomery Street 


Francis Smith & Co. 


Manufacturers 
85 Fremont Street 


















San Francisco 
us 


Iron cut, punched and formed 


For for making pipe on the ground 
W ATER where required. 
* 

WORKS, All kinds of tools sup- 

MINING, plied for making pipe 

* 
HYDRAULIC, Estimates given 
IRRIGATION AND pararecind 


POWER PLANTS, WELL 
PIPE, EYC., ALL SIZES 
% 


WATER AND OIL TANKS 


x 
We are prepared for coating all sizes of 
pipe with asphaltum 


Design, Construct and 
Operate Railway, Light 
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BABY COMPRESSORS 


Save Time, Save Labor 
Save Machinery 


In every power plant or manufacturing in- 
dustry which has to contend with dirt 





FEATURES: High speed, no valves, 
direct acting, two horsepower, portable 
or stationary, and delivers as high as 
ten cubic feet of air per minute minute 
at pressures up to one hundred pounds 
per square inch. 


For description, folder and prices ad- 
ress 


RIX COMPRESSED AIR AND DRILL, CO. 


396 Mission St., San Francisco 





. BYLLESBY & COMPANY 


(Incorporated) 


ENGINEERS 
NEW YORK LIFE BUILDING 


CHICAGO, ILL. 


Examinations 
and Reports 
Power and Hydraulic Plants 


GET THE 


BEST 





Insist on having 
that RED LABEL 


Improved 
California 


Incandescent ‘ fy 





California Incandescent Lamp Company 
Rialto Building, San Francisco, Cal. 
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A NECESSITY FOR THE HEATED SEASON 


Western Electric Direct Current 
Emerson Alternating Current 


== ANY VOLTAGE OR FREQUENCY 


Variable Speed 
Simple Construction 
Thorougly Tested 


Fully Guaranteed Greatest Wind Output 


Bracket For Least Current 


Consumption 


Artistic in Appearance 


Noiseless in Operation 


Three Caleadatiiteeh Vou Giles tinting 
PROMPT SHIPMENT 


CALIFORNIA ELECTRICAL WORKS 


547 MISSION STREET, SAN FRANCISCO, CAL. 


Pacific Coast Agents 


‘WESTERN ELECTRIC COMPANY 
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There i 
THE baat in 
Replacin 
BEST aie r 
STORE — 
LIGHT ARC-BURST —_ 
IN USE CLUSTERS 1 RUBBER INSULATED 
foe a Saves W ] R E 
ad vai diae 
f Your 
ogi et CABLES 
AND No Mechanism 
SEE aaa Aerial "Submarine 





Flameprool 
Lead Covered Steel Taped 


PROMPT ATTENTION TO SPECIAL REQUIREMERTS 


TEN ED GaRRT CIRC 


110 STATE STREET, BOSTON. 


csmtnarn WIRELESS CLU —- NATIONAL CODE STANDARD STANDARD ELECTRICAL WORKS 
Benjamin Electric Mfg. Co. AGENTS 


Pie Vokte Otiidiiea Dilek Sibiieteniend. 120-130 New Montgomery Street, San Francisco 
326 CROSSLEY BUILDING, SAN FRANCISCO 


Hemingray Insulators|4 HEART TO HART TALK 


For Voltages up to 75,000 secieaary "A & Caaie ean “eaeggae 


This is the Standard Push Button Type 








Used upon the entire installation of the Northern 
California Power Company 


World's : Standard 





MADE BY 


, eee The Hart & Hegeman Manufacturing Co. 
AREER EEA . Hartford, Conn. 
SOLD BY EVERYBODY EVERYWHERE 


The Chas. F. Sloane Co. unclean meokiuenet CO. 


Exclusive Pacific Coast Sales Agents Esckssive Pacilic Coast Seles Agents 
sna: . CROSSLEY BUILDING, SAN FRANCISCO 
Crossley Building San Francisco, Cal. | yee york Bick, Seattle i 6 aie 
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S. K. C. Induction Motors 


either Single-phase or Polyphase are Simple, compact and rigid construction. 
the culmination of years of patient Adapted for floor, wall or ceiling use. 
study and experiment. They represent Bearings self-oiling and self-aligning. 
the highest type of motor construction. Built for continuous, hard service. 


Low Maintenance Cost 


Write for Descriptive Matter 


Lilibrrdg & th V2S-/73F 


STANLEY ELECTRIC MANUFACTURING COMPANY, PITTSFIELD, MASS. 


PACIFIC COAST OFFICES 


69-75 New Montgomery Street, San Francisco, Cal. 
Pioneer Building, - « Seattle, Wash. 











THE JOURNAL OF ELECTRICITY. POWER AND GAS. 


Illuminated Dial 
WESTON Station Instruments SUSPENDED ‘6 WwooD 9 


These instruments are constructed upon the 


Saormtemseiee oa 1c REVOLVING FAN MOTORS 


meters, but are much larger and the working 
parts are inclosed in a neatly designed dust-proof 
cast iron case which effectually shields the in- 
strument from disturbing influences of externa 
magnetic fields. 


Weston Electrical Instrument Co. 
Main Office and Works 
Waverly Park, NEWARK, N. J., U. S. A. 
New York Office: 74 Cortlandt Street 
BERLIN: European Weston Electrical Instrument Co., Ritterstrasse, ss. 


LonpDon: Elliott Bros., Century Works, Lewisham. 
PARIS, FRANCE: E. H. Cadiot, 12 Rue St. Georges. 


66 99 The motor, being very light in weight, is hung from a ceiling fixture and 
Ol L Vs. G REASE turns on ball bearings about its vertical axis slowly in a horizontal direc- 

tion, sending breezes at intervals to all parts of the room. 
An interesting and practical treatise on lubrication from the view- The motor is self-revolving, consumes no extra power, and is one of the 


point o! 
DIXON’S FLAKE GRAPHITE 
As an ingredient of greases. Copies of this booklet free on request. 
Joseph Dixon Crucible Co., Jersey City, N. J. 


most uniqu: practical air distributors on the fan motor market today. 


Descriptive Catalog No, 5007 is waiting ior your address. 


Fort Wayne Electric Works 


69 New Montgomery Street, San Francisco, Cal. 
322 


Pumping Machinery of the flighest Grade 


Unequaled for 


Efficiency Durability Reliability 


— Steam ae | at Hydraulic 
Electric , eee Be ee | ‘Machinery 
and =| ga Dg _ of 
Power | Rais a li z Every 
Pumps |) oe _ A —— Description 


Dow Horizontal Double Plunger Mine Station Pump, Capacity 230 Gallons Per Minute 
Against a Vertical Head of 1100 Feet, Direct Geared to Variable Speed Motor 


Prices and Specifications Submitted Upon Application 


179 First Street, 


Geo. E. Dow Pumping Engine Co. san reancisco, cat 
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The “Moore” Oil Engine 


ut 


An Engine designed for the use of light crude oils, heavy 
distillates and kerosene in connection with a retort. Also 
operative with equal economy on gas, when fitted with 
a special gas mixing attachment, and with gasoline 
or light distillate when provided with a vaporizer 


ot 





ADAPTED FOR ALL CLASSES OR PURPOSES REQUIRING POWER 
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THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA, PA. 


‘Chloride Hecumulators’ Exide Batteries 
; ; oo FOR 
Electric Railway and Central Lighting Stations Electric Automobiles, Sparking Batteries 
Isolated Lighting and Car Lighting Complete Stock in San Francisco Storeroom 
SEND FOR BULLETINS 635 Howard Street 


San Francisco Office: 326 RIALTO BUILDING. PHILADELEHIA, | CHICAGO, RE ORK: pvBOSTON. 


Water Measurement 


is essential in an efficiency test, and 
efficiency is a prime factor in a water 


wheel plant. 


Pelton Wheels 


are guaranteed to develop 80 per 
cent. efficiency, and 86.2 per cent. 
has been obtained in actual practice. 


Our 10th edition Catalog on Water 
Power sent to those interested. 


The Pelton Water Wheel Co. 


118 Main Street, San Francisco 154 Liberty Street, New York 





Electrical 
Machinery 


Direct and Alternating Current Apparatus in All 
Capacities and Types for Lighting, Power 
and Railway Service. 


Trade Mark 


250 K. W., Belt Driven, Alternating Current N at i ona | E | ect ri Cc Co m pa n y 


tor. e 
Goases Milwaukee 


Modern Design, Accurate Construction and . 
Superior Performance. Seattle and = 6 Kilbourne & Clark Co. 
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The steadiness of ie 
running under \ gy 
varying loads and 

positive gate con- 

trol particularly 

adapt these wheels 
tohydro-electric 

power plants. 

Built for all heads 


and conditions. 


Dayton, Ohio, U. S. A. 


San Francisco Salesroom, Il-I3 First Street 








Protect Your Plant From Fire!!! 


The fire insurance companies recognized at the beginning 
the superiority of the Worthington Duplex Fire Pump, 
and their specifications for an “Underwriter” fire pump 








were drawn from its design. Sixty years of progressive 

development by the world’s greatest pr.mp manufacturer and 

the inventor of the duplex motion, have made our products 

the standard of excellence, and in this connection attention 

is catteglaly directed to the following clause in the insurance companies’ specifica- 
tions : 

“Finally, it should be remembered that these specifications cover only the outlines 
of the designs, and that all pumps built under them ave not of equal merit, for certain 
pump factories possess a broader experience and better shop facilities than others-” 

WORTHING TON 


Write for Information and Bulletin W-114 J.E. 


HENRY R. WORTHINGTON, xew vor city. 
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Brooks-Follis 
Electric Corporation 


527 Mission Street San Francisco, Cal. 
Phone Main 861 





Dynamos and Motors 
Engineers and Contractors 
Electrical Supplies 


Write for Prices and Details 


Fostoria Lamps, Wiring Supplies, Kellogg 
Telephones, Line Material, Stanley 
Meters, Mica, Micanite and 
Insulating Material 





JACKSON’S 


MINE SINKING CENTRIFUGAL PUMP, DIRECT CON 
NECTED TO WESTINGHOUSE MOTOR 





The cut above represents one of our latest improved 
Mine Sinking Centrifugal Pumps made for capacities 
from one hundred.to five hundred gallons per minute or 
more, puinping against heads from one to five hundred 
feet or more. 

The electric driven centrifugal pump has many ad- 
vantages over the steam pump, as it does away with all 
valves and stuffing glands and long lines of steam pipe 
and exhaust pipe, there being no pipe to adjust its 
length except the discharge pipe. The electric wires 
taking the place of steam pipes are made long enough 
to cover any desired range of sinking without renewal. 
The quantity of water pumped is instantly and perfectly 
regulated by the discharge valve. 


BYRON JACKSON MACHINE WORKS 


SAN FRANCISCO, CAL. 


For full information write for Catalogue No. 39 
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THE GRAND PRIZE AT THE ST. LOUIS WORLD’S FAIR WAS AWARDED THE 


DOBLE WATER WHEEL 


The runner ot our exhibit wheel, equipped with Doble Ellipsoidal Buckets, is shown in the illustra- 
tion, the photograph being taken after the wheel had completed its successful run at St. Louis as a part of 
the Intramural Railway Power Plant. 


Abner Doble Company 


ESTABLISHED 1850 


ENGINEERS 
Fremont and Howard Streets San Francisco, U. S. A. 


THE JOHN McDOUGALL CALEDONIAN IRON WORKS COMPANY, LTD., MONTREAL, 
EXCLUSIVE LICENSEES IN CANADA 
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Westinghouse-Parsons 
Steam Turbines 


The Prime Mover of the Century 





300 to 10,000 Kilowatt Units 


Westinghouse Gas Engines 
Single and Double Acting 


12 to 4000 Horsepower 





Keeler Water Tube Boilers 
Good Design. Honest Work 


Especially Adapted for Oil Burning 





Complete Power Plant Equipments 


HUNT, MIRK & CO. 


ENGINEERS 
o14 Mission Street 


Telephone Main 1459 


Crossley Building San Francisco, Cal. 
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Aluminum Wire 


is furnished bare or with any class of weatherproof insulation for 


Railway Feeders, Power Transmission, 
Telephone and Telegraph Work 


In Use on the Longest Transmissions in the World 


Prices and complete data may be had upon application 


The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 
Jno. Martin & Co, Pacific Coast Agents 


83-85 NEW MONTGOMERY STREET 
San Francisco, Cal. 


We Are Governing || THE HOCKE INSULATOR MFG, Co. 


VICTOR, NEW YORK, U. S. A. 


more horsepower of water wheels than all the 
other makers combined 


We received a GOLD MEDAL at St. Louis— 
the highest award 
We guarantee our governors to be the best 
Our guarantee means something 


Twelve pr Write for 
Types of a a : Illustrated 
Governors => _ Printed 
Adapted to | 4 Matter 
All Makes CA sh Describing 
of Water me \ E . 
Wheels | F Type No. — Sece gory cemented, 
Working 3 oe 
Under All — eal x On the Pacific Coast adopted by 
— — North Mountain Power Company. 


The Lombard Governor Ree oe ee oe 
ASHLAND, MASS. , 


SS ‘*The Insulator Book”? tivt Stops, mite tor coe, 
Pacific Coast Agents 


JNO. MARTIN & CO. JNO. MARTIN & CO. 
an.0s Plow Tenigne meet Ron Roane Sat 83-85 New Montgomery Street, San Francisco, Cal. . 
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Announcement 








Sr. Louris, May 10, 1905 

The Wagner Electric Manufacturing Company 
desires to announce the opening, June 1, 1905, of its own 
offices for Pacific Coast business, 417 Rialto Building, cor- 
ner of Mission and New Montgomery Streets, San Fran- 
cisco, Cal. 

Mr. A. J. Myers, who has been identified with “ Wag- 
ner” interests on the coast for ten years or more will take 
charge of the offices in the capacity of District Manager. 

This move is the immediate result of the rapidly 
growing interests of this company on the coast, and will 
enable us to bring the factory appreciably nearer our many 
friends and customers. The Wagner-Bullock Electric 
Company of California, which has, as an independent cor- 
poration, represented our interests so well for several 
years, now transfers back to us all its interest and good 
will in the future sales of Wagner products, the Wagner 
Company in turn assuming the maintenance of all appara- 
tus guarantees issued in its behalf by the Wagner-Bullock 
Electric Company. 

We cordially invite the continuance of your many 
favors, and assure you of our endeavor not only to supply 
high grade and thoroughly satisfactory apparatus, but also 
to have our relations in every sense eminently agreeable 
to you. 

In addition to the well-known lines heretofore offered 
by us we now invite your attention to two new lines— 


SINGLE-PHASE ALTERNATING ELEVATOR MOTORS 
POLYPHASE ALTERNATING MOTORS 


Cordially soliciting your inquiries and assuring you 
prompt attention. 
Very truly yours, 


WAGNER ELECTRICLMFG. CO. 


; General Manage 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 now that business is good. 
(Clean Boilers.) Tryit. DEARBORN FEED WATER 
SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, “?.2.2%" 29-33 Rialto Bldg., Chicago, IIl. 








IMPERIAL PORCELAIN EMERALD GLASS 





PATENTED MAY 20, 1902. 


Our latest design, all insulators one piece, in- 
suring maximum mechanical strength. We make 
this type in seven sizes, the diameter varying from Seater len 
5 inches to 15 inches for power transmission up to é 


80,000 volts. 


Catalogues, Blue Prints and Detailed Information upon request. 7 A Soe BOSTON, MASS. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


vase WIRE ROPE ame 


Bare and Insulated Copper Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 


First and Stark Streets, Portland, Or. 333 First Avenue South, Seattle, Wash. Alameda and Requena Streets, Los Angeles, Cal. 
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CROCKER-WHEELER ALTERNATORS 


FOR ALL SERVICES 
ANY TYPE ANY SIZE 


Among other A. C. Generators now building for Cali- 
fornia customers are three 4000 K. V. A. machines 
for California Gas and Electric Corporation. 


One 1200 K. V. A. machine for The Los 
Angeles Pacific Electric Railway. Co. 


SEND FOR BULLETINS 
C. W. Standard 100 K, V. A. belt Type A. C. Generator 
In Outpats Ranging From 30 io 250 K. V. A. 


Crocker-Wheeler Company 


Manufacturers of Alternating and Direct Current Apparatus 


SAN FRANCISCO OFFICE DENVER OFFICE 
Saniact anil Geil Gods Ampere, N. J . 525 Seventeenth Street 


4 250 and 600 Volts 
1-400 Amperes 


For use as a service switch and fuse box, the ‘‘ Noark”’ Standard 2 and 
3-pole service boxes cannot be surpassed. They are exceedingly compact, 
neat and well constructed, capable of withstanding all the ordinary service 
abuse that a device of this type is subject to. 

In general exterior these service bo-es are similar to the fuse boxes 
described. In addition, however, to the Type C cut-out biock, they are also 
fitted with a fuse carrier attachment in the cover, by means of which the 
fuses can be manipulated as part of the cover and act es switch blades. 

This switching feature, whereby the box serves as both a fuse and 
switchbox combined, is obtained by the use of our so-called ‘* lobster '’ claw 
clamps, which are attached to the cover and manipulated by a nut from the 
exterior. Turning this nut in one direction brings the fibre jaws of the 
clamp together, so that the fuse is firmly grasped and held against the 
porcelain blocks on the cover. In this gaokicn each fuse is practically an 
attached part of the cover and forms therewith a switch arm. If the nut on 
the clamp stud is turned in the opposite direction the jaws of the clamp are 
forced apart by a spring and the fuse is released, remaining in the fuse 
block clip. It may be Saleen from the cover when open. 


MILWAUKEE J | LOS ANGELES 

CHICAGO O n S= anvil e O | SEATTLE 

BOSTON e . @ | KANSAS CITY 
| MINNEAPOLIS 


Ae Manufacturer of Asbestos Pipe and Boiler Covering, Roofings and Packings | Litre ROCK 
ST. LOUIS NEW ORLEANS 


PITTSBURG 100 WILLIAM STREET = = NEW YORK | Lonpon 


CLEVELAND PARIS 
SAN FRANCISCO Complete Stock Carried at 127 New Montgomery Street, San Francisco | BRUSSELS 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 


ALL OUR WIRES NEW CODE STANDARD 


Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 


COMPLETE STOCK CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


I. T. E. Circuit Breakers 


Protection for Light, Heat and Power Circuits 
Weston Electrical Measuring Instruments 
Cc. S. FLUSH SWITCHES 


Iron Wall Boxes, Wood Mats, Etc. 
COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 


ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes 44-inch to 3-inch, Carried in San Francisco, 
CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes %-inch to 1%-inch, Carried in San Francisco. 


THE BOSSERT ELECTRIC CONSTRUCTION Go. 


SOLE MANUFACTURERS AND PATENTEES OF MANUFACTURERS OF 


PLUGGED STEEL CONDUIT BOXES _ PANEL BOARDS SWITCH BOARDS 


THE MONITOR CONDUIT BUSHINGS HAND OR QUICK BREAK SWITCHES 
Any Size or Capacity. Any Pole, Single or Double Break. 


THE ERICKSON CONDUIT INSULATORS Sitigle or Double Throw. 
COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 


JOHN R. COLE COMPANY 


Pacific. Coast Sales Agents 





658-60 MISSION STREET Write for Catalogues 


U 
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California Gas and Electric Corperetios 


California Electrical Works..........- 
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STANDARD GAS ENGINE CO. 





Built for Service. 


Illustrated Catalog and Testimonials for the asking. 


ESPECIALLY ADAPTED 


Endorsed and used by United States Government. 


accept only the best. 


Compare Simplicity with Others. 
Guaranteed for Economy, Reliability and Construction. 


FOR ELECTRICAL USES. 


Operated on Gasoline, Distillate, Coal Oil, Crude Oil, Ete. 


Wane 


‘ouiSuy AldAsT YPM DORUBIEND T9114 


They 


WHAT ARE YOUR REQUIREMENTS ? 





Otiice 110 Main St., 





FACTURED ESPLUALY yo 


ttonctitgs, Mot 
ee Gas we § 


Se thieny nches 


Pelton Water Wheel Co..... 

Pittsburgh Reduction Co., The 

Platt Iron Works........ s eccee oe WE 
Rix Air Compressor and Drill Co...........xxiil 
Roebling’s Sons Company, John A?....... + +-exiii 
Schaw-Batcher Company Pipe Works, The...xxii 
Schott, W. H 

School of Practical Engineering 

Simplex Electrical Co., The 

Sloane Chas. F. Co........-...00 bans soweecal 
Smith, Emery & Co.......... 

Smith J. R. & Company....... beh 

MRR g Ws WOMATG codccccccdcone cccccvcccese 
Smith, Francis..... PO cedeccevocsdcaceces ovo ti 
Sonthern Pacific Co 

Standard Electrical Construction Co ii, xxiii 
Standard Electrical Work .... ae 
Standard Gas Engine Co........ (is ctinena vabee 
Standard Underground Cable Co...............-4 
Stanley Electric Manufacturing Company.. xxxit 
Thaxter, H. C.... b. peesgts pases xxvii 
The Western Gas Construction Co 

Thompson Brothers.............sesseeees ; 
Tracy Engineering Company 

Union Lumber Co..... Ccvevereccese Sendcoces + xxii 
Van der Naillen, A.........-. 

Van Emon Engineering Chneany. y 

Hc Iron Works . 


ner Electric Manatieetaring Co.. cabhenee~a 
akefield, G.F 


Western Electric Co.. 

Westinghouse Electric and “Manufacturing 
SLR EC ile cnc pcbGinas 00%. Lexuekane -. xviii 

Westinghouse Machine Co., The i 

Weston Electrical Instrument Co 

Worthington, Henry R 

Western Gas Construction Co 

Want Add... 

Want Add 


ECCO BA TTERY COMPANY and LOS 
ANGELES ELECTRICAL SPECIALTY COM- 
PANY have been merged into the 


Pacific Carbon 
and Battery Co. 


and will continue to make 


the following well-known 
brands of Dry Batteries: 


‘**‘BULL DOG” 
‘* Dragon”’ 

‘* Exetor”’ 
‘*Golden State”’ 
‘'‘Eoco”’ 
‘*Teleco”’ 

‘* Dixie ”’ 


105 FRONT STREET, SAN FRANCISCO, CAL. 
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CRUDE OIL GAS APPARATUS 


AND COMPLETE 


Gas Works Machinery and Appliances 


“The Western Gas” PACIFIC COAST OFFICE We plan and super- 
All Iron Gate Valves vise the construction 
For Gas Works 410 Mission Street San Francisco of Gas Works ; 


Western Gas Double Gate Valves 


Gold Medal St. Louis Exposition 


The essential requirements 
of a ‘‘gas valve”’ are: 


1. That it will not stick when handling foul 
gases. 
2. That it can be relied upon to close tightly 
under such circumstances. 
3. That it may be tested as to tightness while 
in use. 
4. That the interior may be accessible for 
cleaning without removing it from the line, and 
aye ee without other interruption to its use than merely 
WESTERN GAS VALVE AND ITS PARTS shutting it off. 








The Western Gas Construction Co. 


Main Office and Works FORT WAYNE, IND. 


Allis-Chalmers Co 


ELECTRICAL DEPARTMENT 


The Bullock Electric Mfg Co 


Cincinnati, Ohio 
Pacific @oast Oifice, Kohl Building, San Francisco, Cal. 


Bullock Motors 


In Many Types 
and Sizes 


Bullock Type “‘B’’ Motor 


For Every Service 


Bullock Type “‘N’’ Motor Canadian representatives Allis~Chalmers-Bullock, Ltd., Montreal 
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Westinghouse Type“F” 


Automatic Circuit Breaker 
An Adjustable Carbon Break Circuit Breaker 


Costs only slightly more than a switch with enclosed fuses 


Qccupies little space; size of base 8% x 2% inches for all capacities 

Made in 12%, 25, 50 and 75 ampere sizes. For 250 volts D. C. and 440 volts A. C. 
Range 8o per cent. to 180 per cent. of rated capacities. 

Front Connection. Overload Release. Single Pole. 


Westinghouse Electric & Mfg. Co. 


Pittsburg, Pa. 
San Francisco, 425 Market St.; Seattle, 314 Occidental Ave.; Los Angeles, 617 Trust Bidg.; 
Salt Lake City, 151 Main St.: Denver, 429 Seventeenth St., and all other large cities. Type F Circuit Breaker, Open 
For Canada: Canadian Westinghouse Co., Limited, Vancouver, B. C. 


Westinghouse Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 
For particulars address nearest sales office of 


The Westinghouse Machine Co. 
Works, East Pittsburg, Pa. 
New York, 10 Bridge Street. Chicago, 171 La Salle Street. Pittsburg, Westinghouse Building. 
Boston, 131 State Street. Detroit, Union Trust Building. Philadelphia, Stephen Girard Building. 
Charlotte, N. C., South Tryon Street. Atlanta, Equitable Building San Francisco, Hunt, Mirk & Co., 614 Mission Street. 


DID YOU EVER 


notice that the arguments usually employed by the other fellows’ sales- 


man is that his arc lamp is just as good as the A. B. 

This claim of being “just as good” as the A. B. often helps to make a 
sale, especially where the price is the principal object, but the man who- 
wants to pay dividends at the end of the year, and not pay out all his 
profits for repair parts, will have nothing but the 


ADAMS-BAGNALL ARC LAMP 


The Standard of arc lamp manufacture. 


We willingly send on approval a lamp for thorough test. 


Electric Appliance Company 


GCHICAGO AND SAN FRANCISCO 
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WATCH US GROW 


WE ARE 


Enlarging 


OUR 


Factory 


To make room for new 
Machinery we are 
offering 


Special Prices 


ON 


Two Wire Tablets 
OB et 3 is 8 eae ee In 2, 3, 4 and 5 circuits. 

WRITE FOR QUOTATIONS 
Drendell Switchboard Co. 


MAKERS OF 


Electrical Appliances of All Descriptions 


San Francisco, Cal. 
625 Howard Street Phone John 6826 


Avenarius Carbolineum 


Will preserve your poles, ties, insulating boxes and all 


other structural timber above or below ground or 
water for at least three times its natural life 


It will save you delay, trouble and expense caused by break- 


downs, and also lessen your lumber bills. 


We sell to the leading telephone, telegraph and power com- 
panies, breweries and distilleries, sugar réfineries and 
ice works, mining and smelting companies, 
ship builders and dock owners, flour 
mills and warehouses, railroads and 
steamship companies 


Send for literature and testimonials free 


JOHN R. SMITH & CO. 
Sole California Agents 


900 Battery Street San Francisco, Cal. 


PRINT 
SHOP 
ECON- 
OMIES 


BST attained by use of Northern Motors. Small 
power consumption, simple, fit anywhere a 
motor can be placed, give wide ranges of speed. 
We show a Northern Spherical 
Motor driving Miller Linotype 


Saw for print sh service 
SEE LEAFLET NO. 1419 


Northern Electrical Mfg. Co. 


ENGINEERS—MANUFACTURERS. MADISON, WIS., U.S.A. 
Northern Dynamos for Power and Lighting. 


WAX-0-LENE 


The Modern Stick Belt 
Dressing 


A wax composition in sticks for leather, rubber and canve 
belts. Guaranteed to preserve and stop belts fru.a 
slipping. Requires no melting or preparation. 
Ready for-instant use. Clean and eco- 


nomical. A high-class preparation 
that gives complete satisfaction. 


Samples sent for the asking. 


JOHN R. SMITH & CO. 
Sole California Agents 


900 Battery Street San Franci: 4, Cal. 
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Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 


Electrical Repair Work a Specialty 


52-54 Natoma Street, near Second 
Telephone Main 5679 Between [lission and Howard Streets San Francisco, Cal. 


Farnsworth Electrical Works | oiceoe ee an 


Crossley Building, San Francisco | ARMATURE AND FIELD COILS OF ALL 
TYPES, STATIONARY AND RAILWAY 


FOR SALE OR RENT _ 


TRANSFORMERS A.C. MOTORS - A. &. GENERATORS D. C. MOTORS. D. C. MOTORS. D C. GENERATORS. 
One 5-kw., Westingtiouse|TW° !-hp., Stanley S.K.C.,)pwo 75-kw.,Westinghouse,|OMS 30-hp., West., 220-v.,/Two }- =, G. E. Co., 1200/One” I-12-hp., Paragon 
motor, I15-v., 2600 rev. 


200-400-v., 60-cycle, two- 60-Cy 975 rev., compound rev., 115 
neogpe 2000, ee ae ce will_wind for wound, type “or,** One %- a, ” Lundell, 1220) Five 20-kw., 125-¥., 1400 r. 


hase. 
pied plunger type, West: eRe ene Stanley S. K. Ose teew West - one 20-hp., C. EK. Wks.,| rev., 115-v. . m., Edison G.'E. Co. 


ouse, panel 
; +» 200-400-V.,; cle, cyc 20-v., compound wound.|One 1%- a, G. E., type L. fotor 
oe 125-amp, ¥., s-phase. | two-phase. «isa tsS-cycle, one ¢ 20-hp. ; —_ Eng.Co.,|_B., 250-v., 1900 rev. One 15-kw., Phoenix, 125-v. 
6-volt, plates. One 5-hp., Stanley S.K.C ,/200 motor pulleys, 2-in.x2 , 1200 re Three 1-hp., 250-v., G. E. generator, 1400 rev. 
One . 150-amp., Electrical es +» 6o-cycle, two-| in. to 24-in.x18-in. one c1chp., Elect. Eng.Co,| Co., I. B. type. One i5-kw., Northern, 120- 
Enginecring Co. plates, |,,, Passe Rheostats from % to 20-hp.|,_220-V., 1200 rev One 3-hp., G. E. Co., F750; ¥-» Bg00 rpm. 
volts. G. B. Co., 133-cycle, re Shp. G. KE Co., 220-| rev., 220-v., type C. EB. lone 5-kw., 120-v., G.E.Co. 
ane » anette Eng. Co.| 110-volt, ener ine B.C. ATIAG, One I-hp, 220-v., Mayo 1700 rev. 
combination motor pump one One é-hp., 500-v., G.E.Co., one 3 ap, ~ Crocker- Wh'lr,| motor. One 100-kw., 6-pole, 550-v., 
and automatic switch, One cycle, 2 ner, 60-| 2500 rpm. 20-V., 975 rev. One I-hp. 220-v., Edison G. E. S railway gen- 
same as used in cars. 208-v., = -starting/One 7%-hp., 500-v., G. E- Two ro 2hp., G. E., 1000 rev. | bi-polar. | erator, 600 bo 
daa phase. Co., 1650 rpm. One 7%-hp., G. E. Co., 500-'One ie pole, 550-Vv., 
One 5-hp. . Wagner, as above One 15-hp., G. E., 500-v., one > Same, G. E., 1650 rev.,)  v., D. C. 600 rev., EB. Co., rail- 
One 3-hp. 1200 rev. 115-v. One 15-hp., 500-v., G. E. way ae 
One 2-hp., Watson, 1700 One 15-hp., 500-v., West. 
Trev., 220-v. One te 500-v., West. -. 
One 20-hp., 500-v., G. E. 


THE 
Every: — The BEST 


John M.Klein is 


Elec: 4 3 
trical = Electrical Company, Inc. oT 


105-107 Battery Street, San Francisco, Cal. 


Equip your line force with 


Klein’s Tools--The Standard of America 


A Complete 
Stock Awaits 


Your Orders 


Gatalogue upon request 
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San Francisco, Cal., March 6, 1905 


On account of an increase in line voltage above 
50,000, we are replacing 11-inch Locke insulators 
with 14-inch, and have the following for sale: 

40,000 No. 316, with glass center. 
20.000 No. 318, with porcelain center. 
3,000 No. 323, with porcelain center. 

These insulators have been in use at 50,000 volts 

for the past two years, and, except where subjected 
to fog, they 
have given 
practically no 
trouble at 
this voltage. 


For further 
information 
address 


California Gas and Electric Corporation 


RIALTO BUILDING, SAN FRANCISCO 


For Sale Cheap 


One 200 horsepower, Westinghouse, 2000-volt, Type C, Induction Motor. 
One 150 horsepower, Westinghouse, 2000-volt, Type C, Induction Motor. 
One 100 horsepower, Westinghouse, 2000-volt, Type C, Induction Motor. 
Including Marble Panels, Oil Switches, Auto-Transformers, Etc. 
One 10 horsepower, Westinghouse, 400-volt, Type C, Induction Motor. 
One 20 horsepower, Westinghouse, 400-volt, Type C, Induction Motor. 
One 20 horsepower Westinghouse, 400-volt, Type F, variable speed motor 
Including Auto-Starters, Fuse Blocks, Etc. 


One 10-inch, Special Byron Jackson Horizontal Centrifugal Pump, capacity 
4000 gallons per minute, pump against head r50 feet. 

One 18-inch, Byron Jackson Special Horizontal Centrifugal Pump. 

One 3%-inch, Byron Jackson Standard Horizontal Centrifugal Pump. 

One 10-inch, Morris Machine Works Gravel Pump, Extra Heavy Shells. 


Above in use less than two months. Address all communications to 


Detroit and California Mining Company 
Redding, California 
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Bare Copper Wires 
Weatherproof Wires 
Paper Insulated Cables 
FOR 


Power, Telephone. Telegraph 


Large Stock Weatherproof Wires, 
Double and Triple Braided, in Stock 


The National Conduit and Cable Co. 


146-150 Second Street, San Francisco, Cal. 


lants on the Paci- 
Coast. We are 

making pins for 

= Standard Elec- 


an 
Hardwood Planing Mill 


OHMEN 


HIGH SPEED 


ENGINES 


For Direct Connection to Dynamos, Pumps, Etc. 


Co. SAN JOSE, 
CAL. 


ngs, and in large plants for making 
irs, and at times when it is not desir- 


w 
porate yed larly, these 
lig ting | plants will | tal light a 

than it can be bought from the mains. 


Ohmen Engine Works 


132 Main Street, San Francisco 


Kilbourne & Clark Co. 


PITTSBURG TRANSFORMERS 


Immediate Shipment from San Francisco Stock 


Telephones 
Cooper-Hewitt Lamps 
Fire Alarm Apparatus 

Electrical Supplies 


519 Mission St. © SAN FRANCISCO 


Telephone James 7521 


A Superior and Economical Building Paper is 


NOX=EM-ALL 


Owing to its High Finish and Uniform Thickness it is splendidly 
adapted for insulating purposes. It is made from long fibre 
stock, and has many times the strength and dur- 
ability of the filled or 3-ply red building paper. 


For prices and book containing samples of our full line, address 


BONESTELL, RICHARDSON & C0. 


PAPER OF EVERY DESCRIPTION 


401-403 Sansome Street - San Francisco. 


RIVETED IRON AND STEEL PIPE 


GD vo Pus 


OF AU EN a AEA SGA nace Messner om 
THE SCHAW-BATCHER COMPANY PIPE WORKS, 


#11 to 219 J ST., 
SACRAMENTO. 


SAN ‘FRANCISCO. 


GEORGE E. CARTER & CO. 


Room 105, 6th Floor, Crocker Building ee SAWN 
SAN FRANCISCO yao 

Telephone Main 545 

" Qnotations Furnished in Lots and Sises to Suit Demands. 


ORED CEDAR 


Poles 


and Pine Cross Arms 


For TELEGRAPH 
TRLEPHONE 
Execrric Ligut 


Power PLANtTs 


In lots and sizes to suit at short notice 


Union Lumber Company 


TELEPHONE, PRIVATE EXCHANGE 624 
Rooms 206-207, Crocker Building, San Francisco 
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FOR SALE 


Immediate Delivery 





One 10x12, 60 horsepower, Ball automatic, center 
crank, balanced valve engine complete. Second-hand, 
but in perfect running condition. Also one forty-five- 
kilowatt, two-phase, 2200-volt, Westinghouse generator, 
in perfect condition. Can be bought independently, or 
as a unit with belt, at a bargain. 


STANDARD ELECTRICAL CONSTRUCTION CO. 


120-130 New Montgomery Street 


Francis Smith & Co. 


Manufacturers 
85 Fremont Street 

















San Francisco 


x 


Iron cut, punched and formed 
for making pipe on the ground 
where required. 


* 
WORKS, All kinds of tools sup- 
MINING plied for making pipe 
’ 
* 
HYDRAULIC, Estimates given 


when required 


IRRIGATION AND 

POWER PLANTS, WELL 

PIPE, ETC., ALL SIZES 
ws 


WATER AND OIL TANKS 


We are prepared for coating all sizes of 
pipe with asphaltum 


Operate Railway, Light 


xxiii 


BABY COMPRESSORS 


Save Time, Save Labor 
Save Machinery 


In every power plant or manufacturing in- 
dustry which has to contend with dirt 


FEATURES: High speed, no valves, 
direct acting, two horsepower, portable 
or stationary, and delivers as high as 
ten cubic feet of air per minute minute 
at pressures up to one hundred pounds 
per square inch. 


For description, folder and prices ad- 
dress 


RIX COMPRESSED AIR AND DRILL CO. 


396 Mission St., San Francisco 





H. M. BYLLESBY & 


(Incorporated) 


COMPANY 


ENGINEERS 
NEW YORK LIFE BUILDING 


CHICAGO, ILL. 


Design, Construct and Examinations 
and Reports 


Power and Hydraulic Plants 





GET THE 


BEST 





Insist on having 
that RED LABEL 


Improved — 
California 


Incandescent 


_— 


California Incandescent Lamp Company 
Rialto Building, San Francisco, Cal. 
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Pionee ea ea | ie 1805. 
rn i are mathteths it an 1905. TeX 
e Commemorative Exposition at Portland.June1¥-0ct.I5",with the low Rates 
_ in effect affords Siecaiee opportunity to visit the Northwest. ~e. 
Yellowstone Park Wonderland and Calitornia. 
_ Going Trip can be made via either Exposition or California ae 
EXPOSITION will have cream of St. Louis collections, new and original exhibits, devices and entertainments. 


Reservations and all arrangements for your trip East 


via PORTLAND and YELLOWSTONE PARK 


MADE BY 


T. K. STATELER, General Agent 
C. E. JOHNSON, Traveling Passenger Agent 647 Market Street, San Francisco 
125 West Third Street, Los Angeles, Cal. 











519 Mission Street, San Francisco 


Do Not Forget Us When in Need 


We make a specialty of 


MATERIALS FOR POLE LINE CONSTRUCTION 


Anchor Rods, Cross Arm Braces, Pole 
Steps, Lag Screws, Machine Bolts. 


Our No. 2 and No. 3 Metal Insulator 
Pins for high tension lines are recom- 
mended and used by the best engineers. 


For Electric Railways 
we manufacture 
Track Bolts, Eye Bolts, Brackets, 
Brake Shoes, Etc., Etc. 


SPECIAL FORGINGS AND CASTINGS 


PROMPT DELIVERY. RIGHT PRICES 


Benicia Iron Works 
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Excursions to Portland 


for the 


Lewis & Clark 
Exposition 


Commencing June 3rd, an Excursion Train will leave 
San Francisco for Portland over the scenic Shasta Route 


$25—ROUND TRIP—$25 


Ten-day limit, returning on any regular train, or tickets 
may be exchanged to return by steamer 


21-DAY AND SPECIAL TOUR TICKETS 


permitting a longer stay, more privileges and a finer trip. 





For full information ask agents 


Southern Pacific 


City Office and Salesroom Factory 





J. A. MORROW, President 


Benicia, 


Cal. 


J. W. HEIDT, Secretary 


Pacific Metal Works 


Lead 


Antimony 
Copper 


Aluminum 
Bismuth 
Solder and 
Babbitt 


All Grades 
of 
Babbitt 
and 
# Anti-Friction 
= Metals 


Specially Adapted Anti-Friction Metal for Engine Work, Dynamos and Electrical Machinery 


Get Our Prices on Battery Zincs 


73-75 North Second Street, Portland, Or. 


153-55-57-59 First Street, San Francisco, Cal. 
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San Francisco Los Angeles 


THE TRACY ENGINEERING CO. 


Designers and Erectors of 


Complete High Grade Power Plants 


Pacific Coast Agents for 
Edge Moor Water Tube Boilers 
Nordberg Corliss Engines 
American Ball Engines 
Bayley Vertical Engines 


Wainwright Heaters and Condensers 





Correspondence solicited. Estimates cheerfully furnished. 


Jobbers of Supplies, Engineers and Contractors 


GOULD STORAGE BATTERIES 


For Lighting, Automobiles and Railway Regulation 


Armature Winding, Switchboard Construction, Lighting 
Installation and Repairs 





Write for Prices and Particulars 


Century Electric Corporation 
28 Second Street, San Francisco, Cal. 


Telephone Bush 352 
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ce Le. CORY 


Telephone Main 1870 


WYNN MEREDITH 


ENGINEERS 


Rooms 910-11-12-13 Union Trust Building 


Ww. H. ALLEN 


San Francisco, Cal’ 


Expert Examination. Advisory Reports. Construction Supervision. Design of Complete Equipments. 
Betterment of Existing Systems. Engineering and Financial Examinations. 


DUGALD C. JACKSON, C. E. 
WILLIAM B. JACKSON, M. E. 
MEMBERS 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
AMERICAN SOCIETY OF OIVIL ENGINEERS 


ENGINEERS EXPERTS 
MADISON, WIS. 


EDWARD F. CANNON & CO. 


Electric and Hydraulic Engineers 





309 McKAY BUILDING 
Third and Stark Streets 


ABNER DOBLE COMPANY 
Engineers 


Complete Hydro-Electric Power Plants and Long 
Distance Transmissions Designed and Constructed 


Fremont and Howard Streets, San Francisco 


LEON M. HALL 


CONSULTING ENGINEER 
IN MECHANICS, 
ELECTRICITY, 
MINING. 
814 Hayward Building, San Francisco 
Telephone, Main 989 


R. S. MASSON 


Consulting 
Electrical 
Engineer 
232 Crocker Building 769 Pacific Elec. Bidg, 


San Francisco, Cal. Los Angeles, Cal. 
*Phone Bush 481 


W. STUART SMITH 
Consulting Engineer 
Electrical, Mechanical and Hydraulic 


Expert Examination, Advisory Reports, Supervision, 
Special Machinery Designed. 
Spanish Spoken. 


2538 Dwight Way BERKELEY, CAL. 


WANTED 


Experienced live salesman to sell street 
and store gasoline lighting plants, produc- 
ing 1000 candlepower; costs 10 cents a day; 
liberal salary or commission. NATIONAL 
STAMPING AND ELECTRICAL WORKS, 
Chicago, Ill. 


Portland, Or. 


G. F. WAKEFIELD 


Surveyor and Engineer 


Specialty: Examinations, Surveys, Reports, Super- 
vising Hydro-Electric Power Development. 
Surveys Executed in All Portions of California 


Room 22, Porter Building, San Jose, California. 


F. J. PAZAK 


Consulting and Contracting Telephone Engineer 


For Building and Equipping Complete 
Telephone Plants 


PLANTS LAID OUT CONSTRUCTION SUPERVISED 


234 Crossley Building San Francisco 


CLEM. A. COPELAND, M.E. 


Consulting and Supervising Electrical 
and Mechanical Engineer 


Bradbury Bidg. Los Angeles, Cal. 


SMITH, EMERY & CO. 
Chemical Engineers 
Physical Tests and Inspections 


FACTORY PROCESSES, TECHNICAL INVESTIGATIONS, 
ANALYSIS, METALS, CRUDE PETROLEUM, 
SOLUBLE SALTS, 

CoAL, COKE, FEED AND DRINKING WATER 


Umpire and Control Work 


Chemical and Physical Laboratories 


83-85 New Montgomery Street 
San Francisco 


WANTED 


a AMERICAN GAS ENGINEER with 


technical education and wide experi- 
ence with coal and water gas plants (six 
vears in English gas works) desires engage- 
ment as engineer, manager or superintend- 
of a gas works in this country or abroad. 
Best of references from present employers 
and others. 


Address P., care of this journal. 


Thompson Brothers 
EUREKA FOUNDRY 


Manufacturers of 


Castings of Every Description 


AND 


Cast Iron Water, Gas and Steam Fittings 


127-129-131 Beale Street 


Between Mission and Howard 
Gas Work a Specialty San Francisco 





ELECTRICAL SUPPLY Co. 
LANGER CO., Props. V. SOLLMAN, Manager 


MANUFACTURERS OF 


Electrical and [lechanical 
Instruments 


MODELS AND NOVELTIES 


Gear Catting, Tool Making, Etc. 


60 FIRST ST. (top floor) SAN FRANCISCO 
Telephone Black 2171 


H. C. THAXTER 


Electrical and Mechanical Engineer 


120-130 New Montgomery Street 
Rialto Building San Francisco, Cal. 
Telephone Private Exchange 580 


WwW. H. SCHOTT 
ENGINEER 
1218-1221 MARQUETTE BUILDING, CHICAGO 
Electric Railways Financed and Built Complete 


DESIGNER AND BUILDER—Central Station Heating, 
Gas, Electric Light, Water Works and Power Plants. 


—SCHOOL OF— 


PRACTICAL ENGINEERING 


(BLEcrRICAL, CrviL, MINING AND MEOHANTOAL) 
Surveying, Drawing, Architecture and Assaying. 


113 Fulton St., : : San Francisco 
(One block above New City Hall) 


A. VAN DER NAILLEN, President 
Send for circulars Established 1864 


WANTED 


To sell in southern California territory. A 


GOOD Antiseptic Telephone Mouthpiece. 





Conservative «:Placing’’ Co. 


Los Angeles, Cal. 


Re B. Paint 


means economy 


It means the saving of 
many dollars to the man 
who uses a considerable 
amount of paint for pre- 
servation and protection. 

It's the quality that does 
it. We make special paints 
for special uses. Let us 
know wha your needs are 
and we will send you full 
information about the paint 
you want to use. 6 


The Paraffine Paint Co. 


24 Second St., San Francisco 
Los Angeles, Portland, Seattle, Denver 
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KNIGHT'S 
WATER.... 
WHEEL... 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union, These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 


Address all communications to 


KNIGHT & CO. 


Sees Sutter Creek, Cal. 


REVOLUTION 


IN ELECTRICAL LITERATURE 
The First Anniversary Number of 


The Electrical Magazine 


The Most Superb Production Ever Offered 
It contains about 200 pages of special matter (profusely illustrated) 


Presenting (1) The Tour of the Members of the British Institution of Electrical 
Engineers in the United States and Canada. 


Embracing A Stirring Story by Mr. Theo. Feilden, recording his investigations and 
treating upon the wonderful development of electrical work in America and Canada, 
giving also interesting interviews with the exalted personages he had the privilege of 
meeting on the tour—among others 


President Roosevelt, George Westinghouse, Thomas Alva Edison, Prof. Elihu Thompson 


(2) Views of notable American and British Electrical Engineers, specially con- 
tributed. 
(3) Critical Descriptions of the Various Power Plants and Electrical Enter- 
rises. » 
(4) An Epitome of the valuable Papers read at the International Electrical 
Congress at St. Louis. 
(5) The most important Electrical Exhibits at the World’s Fair. 
FIRST EDITION SOLD OUT IMMEDIATELY. SECOND EDITION NOW READY. 
Order r at once to avoid d intment. 
Westtivety ae reprint after this edition. 
UNITED STATES OF AMERICA AND CANADA 37 CENTS (POST FREE) 


$3.00 is the Annual Subscription (United States of America and Canada, including t- 

age) to THE ELECTRICAL MAGAZINE—the most interesting and valuable Engineering Jour- 

b nalin the world. This subscription, if sent at once, will cover the Special Anniversa umber 
and all the issues of 1905, together with two handsome binding cases and full indexes (post free.) 


THE ELECTRICAL PUBLISHING COMPANY (LTD.), 4 SOUTHAMPTON ROW, HOLBORN, LONDON, ENG. 
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Electrical 
Decorations 
of All Kinds 


4 


The Elblight Co. 


of California 


120-130 New Montgomery St. 


Rialto Building, San Francisco 





LiNEMEN’S 
TOOLS 





Send 2c. Stamp for 48 Page Catalogue WE MANUFACTURE 
Expert workmen depend upon Street Railway Materials 
ee CS Cra at Sor Betoene 
For doing their best work, See that your tools are stamped Kingsland-Kay-Cook Mfg. Co. 


F fy Central Union Brass Co., St. Louis 
M. KLEIN & SONS—None other genuine ormerly tral Union Brass t 


MATHIAS KLEIN & SONS| _ B. F. KIERULSF JR. & C0. 


95 West Van Buren Street, Chicago, III. PR On i el eee Angeles 








American Balance Valve Company 
BALANCED MAIN VALVES 


Guaranteed Under 250 Pounds Pressure 
We Have the Latest Types for Any Engine, Double Admission and Double Exhaust 
Perfect Satisfaction Guaranteed 


We Make and Sell the Nixon Safety Stay Bolt, Simplest, Cheapest and Safest, 1,000,000 in Use, and 
American Metallic Packing, the Best 


American Balance Valve Company 


Rialto Building San Francisco, Cal, 
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If your trade demands a high-class bat- 
tery, do not fail to try the LIBERTY. 
The construction of this battery makes 
it particularly adaptable for automobile 


work. The carbon does not extend 


- above the top, and therefore cannot be 
broken off. Owners of automobiles will 
appreciate this feature, and we are con- 
fident that if you will bring this to their 
attention, your sales of dry batteries will 
be greatly increased. We are carrying 
a large stock and an increasing demand 
will always assure you of fresh batteries. 


Allow us to send you some on trial. 


CALIFORNIA ELECTRICAL WORKS 


547 MISSION STREET, SAN FRANCISCO, CAL. 


Pacific Coast Agents 


WESTERN ELECTRIC COMPANY 
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There is 


Ria sam"|PACIFIC METER 
STORE — COMPANY 
LIGHT ARC-BURST 
CLUSTERS 24 Jessie Street, San Francisco, Cal. 

IN USE moo 
TRY 25 40 MANUFACTURERS OF 
ONE ot vour | Wet and Dry Gas Meters, Station 

AND No Mechanism 

<a sorties | Meters, Provers, Gauges, Etc. 





SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 





Prepayment Gas Meters 


BENJAMIN WIRELESS CLUSTERS—NATIONAL CODE STANDARD 
" - ae Our Own Patents. Strong. Simple. 
Benjamin Electric Mfg. 
a York Chicago San Mig. Co. 
326 CRE@MMLEY BUILDING, SAN FRANCISCO | PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 
ere ee 
e 
Hemingray Insulators|A HEART TO HART TALK 
THERE IS NO SWITCH MADE THAT IS AS GOOD 
For Voltages up to 75,000 AS A GENUINE HART 
Used upon the entire installation of the Northern This is the Standard Push Button Type 


California Power Company 


World’s E Standard 








MADE BY 


The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 


SOLD BY EVERYBODY EVERYWHERE 
The Chas. F. Sloane Co. ere 
Exclusive Pacific Coast Sales Agents THE CHAS. F. SLOANE CO. 


Exclusive Pacific Coast Sales Agents 
CROSSLEY BUILDING, SAN FRANCISCO 


New York Block, Seattle Stimson Building, Los Angeles 


Crossley Building San Francisco, Cal. 
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By the S.K.C. System 


Electrical energy may be generated, transmitted 
and utilized probably more economically than 
by any other method. The S.K.C. System 
was the pioneer in Polyphase Electrical Work. 


S.K.C. Induction Motor 


S.K.C. Induction Motors—single-phase and polyphase—are simple, compact and of 
rigid construction, They are superior to the other induction motors on the market. 


WRITE FOR BULLETINS 


Stanley-G. I. Electric Manufacturing Company 
Pittsfield, Massachusetts 


PACIFIC COAST OFFICES 


69-75 New Montgomery Street, San Francisco, Cal. 
Pioneer Building, - = Seattie, Wash. 
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WESTO Electrical Instrument Co. 


Waverly Park, NEWARK, N. J., U. S. A. BETTER THAN MAN 
VOLTMETERS, MILLIVOLTMETERS, 


Weston Standard Portable Direct ow 1” 
VOLTAMMETERS, AMMETERS, 


on nia. Prepayment Wattmeters 
GROUND DETECTORS AND CIRCUIT 
TESTERS, OHMMETERS, 
PORTABLE GALVANOMETERS. 


recognized as the STANDARD the world over. 
RTABLE “LABORATORY STANDARDS are still better. 
Our STATION VOLTMETERS and AMMETERS are unsurpassed in point of 


extreme accuracy and lowest consumption of energy. NOT HUPMAN 


BERLIN: European Weston Electrical Instrument Co., Ritterstrasse, ss. 
Lonpon: Elliott Bros., 101 St. Martins Lane ' 
New York Office: 74 Cortlandt Street They make 


NO MISTAKES 


“OIL vs. GREASE” 


An interesting and practical “eo on lubrication from the view- 


Type W Meter Bulletins 1063 and 1066 
DIXON’S FLAKE GRAPHITE 
As an ingredient of greases. Copies of this bcoklet free on request. t 
Joseph Dixon Crucible Co., Jersey City, N. J. Fort Wayne Electric Works 
69 New Montgomery Street, San Francisco, Cal. 


Pioneer Building, Seattle, Wash. 
349 


Pumping Machinery of the Highest Grade 


Unequaled for 


Efficiency Durability Reliability 


Steam 4 Hydraulic 
Electric j= tale Ms a Machinery 
Power | pala very 

Pumps =| = -_ =. __| Description 


Dow Horizontal Double Plunger Mine Station Pump, Capacity 230 Gallons Per Minute 
Against a Vertical Head of 1100 Feet, Direct Geared to Variable Speed Motor 


Prices and Specifications Submitted Upon Application 


San Francisco, Cal. 


Geo. E. Dow Pumping Engine Co. 179 First Street, 
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Ideal Tandem Compound Self-Oiling Engine 


COMPLETE PLANTS 


ut 


Power Plants 
Lighting Plants 
Pumping Plants 


Mining Plants 


SEND FOR CATALOGUES 


Railway, Factory, Mills and 
Central Power Stations 


Central and Isolated Stations for 
General Service or Buildings 


Waterworks 
Reclamation and Irrigation 


Hoisting, Compressor and Pumping 
Plants, Mills, Smelters, Reduction 
Works. Treatment of Ores. 
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THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA, PA. 





‘Chloride Accumulators’ &xide Batteries 
FOR FOR 
Electric Railway and Central Lighting Stations Electric Automobiles, Sparking Batteries 
Isolated Lighting and Car Lighting Complete Stock in San Francisco Storeroom 
SEND FOR BULLETINS - 635 Howard Street 
San Francisco Office: 326 RIALTO BUILDING. PHILADELPHIA. CHICAGO. NEW YORK. |: BOSTON. 


Pelton Construction 


11,500 : | Pelton Wheels 
Wheels | 


are all of special 


construction to meet 

Now the requirements of 

Running each particular case 
ae Adapted to any 


conditions of speed 
or power 


1,117,000 


H. P. rap 
| ih power sent to those 
Installed — , interested 


Double Unit, Semi-Masonry Construction, for Direct Connection to Generator 
Head, 1150 Feet; Horsepower, 3000; Revolutions Per Minute, 300 


The Pelton Water Wheel Co. 


118 Main Street, San Francisco 143 Liberty Street, New York 


Catalog on water 





Electrical 
Machinery 


Direct and Alternating Current Apparatus in All 
Capacities and Types for Lighting, Power 
and Railway Service. 


Trade Mark 


250 K. W., Belt Driven, Alternating Current National Electric Com pany 


Generator. 


ali i Milwaukee 
mn gn, Accurate Construction and : 
Superior Performance. Seattle and =~) Kilbourne & Clark Co. 
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Protect Your Plant From Fire!!! 


The fire insurance companies recognized at the beginning 
the superiority of the Worthington Duplex Fire Pump, 
and their specifications for an “ Underwriter” fire pump 
were drawn from its design. Sixty years of progressive 
development by the world’s greatest pump manufacturer and 
the inventor of the duplex. motion, have made our products 

| the standard of excellence, and in this connection attention 
is cusienlasty directed to the following clause in the insurance companies’ specifica- 
tions: 

“Finally, it should be remembered that these specifications cover only the outlines 
of the designs, and that all pumps built under them ave uot of equal merit, for certain 
pump factories possess a broader experience and better shop facilities than others-” 

pation tb als 


on & 


PING MACHIS 


Write for Information and Bulletin W-114 J.E. 


HENRY R. WORTHINGTON, new york ciry | 
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The steadiness of 
running under 
varying loads and 
positive gate con- 
trol particularly 
adapt these wheels 
tohydro-electric 
power plants. 

Built for all heads 


and conditions. 


‘Dayton, Ohio, U. S. A. 


San Francisco Salesroom, Il-l3 First Street 
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Brooks-=Follis 


Electric Corporation 


527 Mission Street San Francisco, Cal. 
Phone Main 861 













Dynamos and Motors 
Engineers and Contractors 
Electrical Supplies 


Write for Prices and Details 


Fostoria Lamps, Wiring Supplies, Kellogg 
Telephones, Line Material, Stanley 
Meters, Mica, Micanite and 
Insulating Material 





JACKSON’S 
MINE SINKING CENTRIFUGAL, PUMP, DIRECT CON 
NECTED TO WESTINGHOUSE MOTOR 





The cut above represents one of our latest improved 
Mine Sinking Centrifugal Pumps made for capacities 
from one hundred to five hundred gallons per minute or 
more, pumping against heads from one to five hundred 
feet or more. 

The electric driven centrifugal pump has many ad- 
vantages over the steam pump, as it does away with all 
valves and stuffing glands and long lines of steam pipe 
and exhaust pipe, there being no pipe to adjust its 
length except the discharge pipe. The electric wires 
taking the place of steam pipes are made long enough 
to cover any desired range of sinking without renewal. 
The quantity of water pumped is instantly and perfectly 
regulated by the discharge valve. 


BYRON JACKSON MACHINE WORKS 
SAN FRANCISCO, CAL. 


=e 
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THE GRAND PRIZE AT THE ST. LOUIS WORLD’S FAIR WAS AWARDED THE 


DOBLE WATER WHEEL 


The runner ot our exhibit wheel, equipped with Doble Ellipsoidal Buckets, is shown in the illustra- 
tion, the photograph being taken after the wheel had completed its successful run at St. Louis as a part of 
the Intramural Railway Power Plant. 


Abner Doble Company 


ESTABLISHED 1850 


ENGINEERS 
Fremont and Howard Streets San Francisco, U. S. A. 


THE JOHN McDOUGALL CALEDONIAN IRON WORKS COMPANY, LTD., MONTREAL, 
EXCLUSIVE LICENSEES IN CANADA 
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Westinghouse-Parsons 
Steam Turbines 


The Prime Mover of the Century 


300 to 10,000 Kilowatt Units 


Westinghouse Gas Engines 
Single and Double Acting 


12 to 4000 Horsepower 


Keeler Water Tube Boilers 
Good Design. Honest Work 


Especially Adapted for Oil Burning 


Complete Power Plant Equipments 


HUNT, MIRK & CO. 


ENGINEERS 
614 Mission Street 


Telephone Main 1459 


Crossley Building San Francisco, 
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ALUMINUM WIRE 
FOR ELECTRICAL CONDUCTORS 











THE PITTSBURGH REDUCTION CO. 
Pittsburgh, Pa. 


Jno. Martin & Co., Pacific Coast Agents 
Crossley Building San Francisco, Cal. 


WATER WHEEL GOVERNORS GLASS AND PORCELAIN 
INSULATORS 
For All Voltages 


The Standard of the World 








THE LOMBARD GOVERNOR CO. THE LOCKE INSULATOR MFG. CO. 
Ashland, Mass. ° Victor, N. Y, 
Jno. Martin & Co., Pacific Coast Agents Jno. Martin & Co., Pacific Coast Agents 


Crossley Building San Francisco, Cal. Crossley Building San Francisco, Cal. 
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Transformer Decision Reversed 


On May 3d the United States Court of Appeals for the Southern 
District of New York handed down a decision in the case of the West- 
inghouse Electric and Manufacturing Company vs. The Montgomery 
Light and Power Company involving Stanley Patent No. 469,809, 
reversing a decision of the Lower Court favorable to the Westinghouse 
company. 

This decision of the Court of Appeals favorable to the Montgomery 
Light and Power Company is one step in a long line of litigation hav- 
ing for its object a monopoly of the manufacture, sale and use of 
standard transformers such as used by all central station lighting and 
power companies, 

Considerable publicity has been given the earlier decision by the 
Lower Court to the plaintiffs, and this announcement of the reversal 
by the Court of Appeals will therefore dispel any misapprehension of 
the true merits of this litigation which may have arisen in the minds 
of central station people. 

Users of Wagner apparatus may rest assured that this apparatus 
does not infringe the valid patents of other companies. It isthe policy 
of the Wagner Company inyariably to carefully investigate all the 
United States letters patent bearing upon its lines of manufacture, and 
to so design its apparatus that the patents belonging te others, valid 
in the opinion of our attorneys, are in nosenseinfringed. The wisdom 
of this policy is evidenced by the fact that after thirteen years of con- 
tinuous manufacture of all its standard lines, there has been no patent 
decision against this company or its apparatus which has stopped the 
manufacture of a single line of product, or inconvenienced a single 
customer in any way. 


The Montgomery Light and Power Company is using Types ‘‘M’’ and 
‘*MH”’ Transformers Manufactured by This Company 


Wagner Electric Manufacturing Co. 


St. Louis, U. S. A. 


PACIFIC COAST OFFICES 
San Francisco, Cal., Rialto Building Seattle, Wash., Pacific Block 
Mr. A. J. Myers, District Manager Bogart & Bates, Agents 
Portland, Or., McKay Building Spokane, Wash., 603 Sprague Avenue 
Mr, S. B. Pike, District Manager Nixon & Kimmel, Agents 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 G now that business is good. 


(Clean Boilers.) Try it. DEARBORN FEED WATER 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, "2." 29-33 Rialto Bidg., Chicago, III. 


New Lexington High Voltage Porcelain Company 


MANUFACTURERS). 


“CROWN” Porcelain Insulators for High 
Tension, Operating Up to and Including 
60,000 Volts Working Pressure 


Send for Blue Prints, Tests, Etc. to 


Sole Sales Agent 


7 Arch Street, 315 Empire Building, 120 Broadway, 
BOSTON, MASS. ATLANTA, GA. N. Y. CITY, N.Y. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


wesc WIRE ROPE eae: 


Bare and Insulated Copper Wires and Gables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 


First and Stark Streets, Portland, Or. 313 First Avenue South, Seattle, Wash. Alameda and Requena Streets, Los Angeles, Cal. 
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CROCKER-WHEELER ALTERNATORS 


FOR ALL SERVICES 
ANY TYPE ANY SIZE 


Among other A. C. Generators now building for Cali- 
fornia customers are three 4000 K. V. A. machines 
for California Gas and Electric Corporation. 
One 1200 K. V. A. machine for The Los 
Angeles Pacific Electric Railway Co. 


= ; SEND FOR BULLETINS 
C. W. Standard 100 K. V. A. Belt Type A. C. Generator 
In Outputs Ranging From 30 io 250 K. V. A. 


Crocker-Wheeler Company 


Manufacturers of Alternating and Direct Current Apparatus 


SAN FRANCISCO OFFICE DENVER OFFICE 
Fremont and Howard Streets Amper e; N. J ° 525 Seventeenth Street 


J-M ARC LAMP HANGER 


The J-M Insulated Arc Lamp Hanger is The J-M Hanger is recommended for volt- 
stronger, safer and more highly insulated ages of 500 and less. Where higher volt- 


than any other similar device on the mar- ages are used our Reconstructed Granite 
ket. Its internal construction is similar to type is recommended. This Hanger is 


that of our famous Giant Strain Insulators, suitable for working voltages up to 5000, 
so universally used in trolley line construc- | and has withstood tests of 40,000 volts. 
tion. This insures the highest degree of It is provided with one petticoat, and is 
insulation and greatest mechanical similar in general design to the J-M 
strength. Hanger. 


MILWAUKEE For Prices and Full information Address | LOS ANGELES 


CHICAGO e | SEATTLE 
an W. Johns-Manville Co. i= 
PHILADELPHIA 2 w @ | MINNEAPOLIS 


LITTLE ROCK 


ee Manufacturers of Asbestos and Magnesia Pipe and Boiler Coverings, Asbestos Packings, Roofings, Etc. | NEW ORLEANS 


CLEVELAND 100 WILLIAM STREET « " NEW YORK aoe 


SAN FRANCISCO Complete Stock Carried at 127 New Montgomery Street, San Francisco | ®8USSELS 
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~NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 


ALL OUR WIRES NEW CODE STANDARD 


Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 


COMPLETE STOCK CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 
I. T. E. Circuit Breakers 
Protection for Light, Heat and Power Circuits 
Weston Electrical Measuring Instruments 
Cc. S. FLUSH SWITCHES 


iron Wall Boxes, Wood Mats, Etc. 
COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


. AMERICAN CIRCULAR LOOM CO. 


ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes 24-inch to 3-inch, Carried in San Francisco. 





CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes 4-inch to 1%-inch, Carried in San Francisco. 


THE BOSSERT ELECTRIC CONSTRUCTION 60. 


SOLE MANUFACTURERS AND PATENTEES OF MANUFACTURERS OF 


PLUGGED STEEL CONDUIT BOXES PANEL BOARDS SWITCH BOARDS 
THE MONITOR CONDUIT BUSHINGS HAND OR QUICK BREAK SWITCHES 


Any Size or Capacity. Any Pole, Single or Double Break. 
THE ERICKSON CONDUIT INSULATORS Single or Double Throw. 


COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 


JOHN R. COLE COMPANY 


Pacific Coast Sales Agents 





658-60 MISSION STREET Write for Catalogues SAN FRANCISCO, CAL. 
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Use Dry Batteries Manufactured in San Francisco 


Then you know they are FRESH and RELIABLE and have not deteriorated in long and 
slow shipments by freight from the East 


The ‘‘BULL DOG”’ Dry Cell is made especially for Auto- 
mobiles, Motor Cycles, and for all purposes where a 
‘*Jump-Spark’’ Battery is required. Highest 


Grade of Material, Correct Formula and 
Experienced Workmen insure 7 this bat- - 
tery the ‘‘best that can be produced.”’ 


The ‘‘TELECO” Dry Cell is made for all Open Circuit 
and Telephone Service, and has the highest endorse- 
ment of all who have used it as being the ‘best 
in the market’’ for that class of work 


If your dealer or jobber cannot supply you advise us and 
we will be glad to furnish you with all information 
and quote prices 


GIVE US A TRIAL 


Pacific Carbon sll Battery Company 


105 Front Street, San Francisco, Cal. 
Phone Main 1243 
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CRUDE OIL GAS APPARATUS 


AND COMPLETE 


Gas Works Machinery and Appliances 


“The Western Gas” PACIFIC COAST OFFICE We plan and super- 
All Iron Gate Valves ~ vise the construction - 
For Gas Works 410 Mission Street San Francisco of Gas Works 


Western fias Double Gate Valves 
Gold Medal St. Louts Exposition 


The essential requirements 
of a ‘‘gas valve”’ are: 

1. That it will not stick when handling foul 
gases. 


2. That it can be relied upon to close tightly 
under such circumstances. 


3. That it may be tested as to tightness while 
in use. 
4. That the interior may be accessible for 
= : cleaning without removing it from the line, and 
Pie eae Wears es * without other interruption to its use than merely 
WESTERN GAS VALVE AND ITS PARTS shutting it off. 


The Western Gas Construction Co. 
Main Office and Works FORT WAYNE, IND. 





Reynolds Vertical 


Electric Light 
and 
Street Railway Engines 


Especially Designed for large central station work 
and for places where floor space is limited 


Now installed in the leading large stations of this 
country and abroad 


BULLOCK ELECTRICAL APPARATUS a iz 


; er 
FOR ALL PURPOSES Three Reynolds 5000 Horsepower Engines at Grand Avenue Station of 


Metropolitan Street Railway Company, Kansas City, Mo. 


Allis-Chalmers Co 


Milwaukee, Wis., U. S. A. 


Pacific €oast Office, Rialto Building, San Francisco, Calif. 
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Westinghouse Type “B” 
Integrating Wattmeter 


Easy To Install 


The fact that a Type B Meter is a sealed meter makes it easy to 
install. Other meters require releasing of the moving element 
before being placed in service. The mechanism of the Type B is 
adjusted at the factory ready for use, and is placed in service just 
as«t leaves the hands of the inspector. Any lineman who can 
make proper connections, and take initial reading, can place the 
meter in service. ’ 


Westinghouse Electric & Mfg. Co. 


Pittsburg, Pa. 
San Francisco, 425 Market St.; Seattle, 314 Occidental Ave.; Los Angeles, 617 Trust Bidg.; 
Type B Wattmeter, With Glass Case Salt Lake City, 1513 Main St.: Denver, 429 Seventeenth St., and all other large cities. 
For Canada: Canadian Westinghouse Co., Limited, Vancouver, B. C. 


Westinghouse Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 


For particulars address nearest sales office of 


The Westinghouse Machine Co. 
Works, East Pittsburg 
Chicago, 171 La Salle avest. Pittsburg, Westinghouse Building. 
Cincinnati, _ — Bidg. Philadelphia, Stephen Girard Building. 
harlotte, N. C., South Tryon Street. Atlanta, Equita ble Building ane 512 McPhee Bidg. 
San Francisco, Hunt, Mirk & Co., 614 Mission Stree 


PARANITE 


The King of the Rubber Wire Family 


WE CARRY A LARGE STOCK OF PARANITE WIRES AND CABLES 


Solid wires in sizes up to number o. 

Stranded cables in sizes up to 500,000 circular mils. 
Extra flexible rubber switchboard cord. 

Electric light elevator cables. 

Lead encased rubber cables. 

Electrolier wire, single and duplex. 


Telephone wires, single and twisted pairs. 


- ICK SHIPMENTS ALWAYS 


Electric Appliance Company 


CHICAGO AND SAN FRANCISCO 
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DOU YOU NEED? 


Switchboards for Alternating or Direct Current 


PANEL BOARDS 
DO YOU WANT? 


The Best You Can Get for Your Money 


THEN WE NEED 


Your Name in Our Mailing List 
Fe 
SEND ALONG YOUR SPECIFICATIONS 


se 


Drendell Switchboard Co. 


San Francisco, Cal. 
Phone John 6826 


625 Howard Street 















Avenarius Carbolineum 


Will preserve your poles, ties, insulating boxes and all 





other structural timber above or below ground or 


water for at least three times its natural life 


It will save you delay, trouble and expense caused by break- 
downs, and also lessen your lumber bills. 


We sell to the leading telephone, telegraph and power com- 
panies, breweries and distilleries, sugar refineries and 
ice works, mining and smelting companies, 
ship builders and dock owners, flour 
mills and warehouses, railroads and 
steamship companies 


Send for literature and testimonials free 


JOHN R. SMITH & CO. 


Sole California Agents 





900 Battery Street San Francisco, Cal. 





Walrath Gas and Gasoline Engines 


MOTOR 
DRIVEN 
FORGE 

~ BLOWERS 


We show a 
NORTHERN 


MOTOR 
i 


} DRIVING 


/ GARDEN CITY 
FORGE 


ona BLOWER 


ee economy and convenience of opera- 
tion, cut costs of power and make it 
possible for smiths to do more work. 


SEE NORTHERN LEAFLET NO. 1459 
ON MOTOR DRIVEN FORGE BLOWERS 


Northern Electrical Mfg. Co. 


ENGINEERS—MANUPACTURERS. 
Madison, Wis., U. S. A. 


For Electric Lighting and Power 





For Private and Municipal Lighting and Pumping Plants 
Cannot be Beaten. Simple, Compact, Economical and 
Reliable. The Most Convenient Power to Install. 


Write for full particulars and Catalogue A. 


Marinette Gas Engine Co. 


H. W. Titus, Special Sales Manager 


27 Davis Street, San Francisco 
General Office and Works, Chicago Heights, Ill. 
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Removed to Larger Quarters—Note Our New Address Below 


Van Emon Engineering Co. 


.B. C. VAN EMON, MANAGER 


Manufacturers of all kinds ot 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 
Electrical Repair Work a Specialty 


52-54 Natoma Street, near Second ) 
Telephone Main 5679 Between [lission and Howard Streets San Francisco, Cal. 


American Balance Valve Company 
BALANCED MAIN VALVES 


Guarateed U d:r 25) Pouds Pressure 
We Have the Latest Types for Any ‘Engine, Double Admission and Double Exhaust 
Perfect Satisfaction Guaranteed 
We Make and Sell the Nixon Safety Stay Bolt, Simplest, Cheapest and Safest, 1,000,000 in Use, and 
American Metallic ae the Best 


American Balance Valve Company 
Rialto Building San Francisco, 








Cal, 















THE 
BEST 


| The 
John M.Klein po 


Electrical Company, inc. oT 









Importers and Wholesalers in 


ELECTRICAL SUPPLIES 


OF 


EVERY DESCRI PTION 







Construction Material Telephone Supplies 






105=107 BATTERY STREET, SAN FRANCISCO, CAL. 
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San Francisco, Cal., March 6, 1905 


On account of an increase in line voltage above 
50,000, we are replacing 11-inch Locke insulators 
with 14-inch, and have the following for sale: 

40,000 No. 316, with glass center. 
20.000 No. 318, with porcelain center. 
3,000 No. 323, with porcelain center. 

These insulators have been in use at 50,000 volts 
for the past two years, and, except where subjected 
to fog, they 
have given 
practically no 
trouble at 
this voltage. 


For further 
information 
address 








California Gas and Electric Corporation 


RIALTO BUILDING, SAN FRANCISCO 








KNIGHT'S 
WATER.... 
Macc... 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 


Address all communications to 


KNIGHT & CO. 


Sees == sSutter Creek, Cal. 
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Bare Copper Wires : 
Weutherroot Wires  |Kilbourne & Clark Co. 
Paper Insulated Cables 
FOR PITTSBURG TRANSFORMERS 
Power, Telephone. Telegraph Immediate Shipment from San Franciscé Stock 


Large Stock Weatherproof Wires, 
Double and Triple Braided, in Stock 


The National Conduit and Cable Co. 


146-150 Second Street, San Francisco, Cal. Telephones 


Cooper-Hewitt Lamps 
Fire Alarm Apparatus 
Electrical Supplies 





This pin is made 
of seasoned euca- 


319 Mission St. | SAN FRANCISCO 


Telephone James 7521 


‘ENGINES | NOX-EM-ALL 


For Direct Connection to Dynamos, Pumps, Etc. Owing to its High Finish and Uniform Thickness it is splendidly 
adapted for insulating purposes. It is made from long fibre 
stock, and has many times the strength and dur- 
ability of the filled or 3-ply red building paper. 


Hardwood Planing Mill Co. 34% 4°5®. 


These engines are especially adapted 
for small independent equipments for 
fades ce steamships, searchlights, office 

ings, and in large plants for making 
repairs, and at times when it is not desir- 
able to operate the main plant. 

In all establishments where a steam 
—— is already in use, and where an 

ineer is employed regularly, these 
lig ting plants will furnish light ——— 
than it can be bought from the main 


For prices and book containing samples of our full line, address 


BONESTELL, RICHARDSON & CO. 


PAPER OF EVERY DESCRIPTION 


401-403 Sansome Street » San Francisco. 


Riveted Iron and Steel Pipe 


Ohmen Engine Works 


132 Main Street, San Francisco 










Repwoon Porss 


For TELeGRraPH 


TRLEPHONE 
: Exzocrrio Licut 
PowEr PLAaNts 
In lots and sizes to suit at short notice 


Union Lamber Company 


. TELEPHONE, PRIVATE EXCHANGE 624 
Rooms 206-207, Crocker Building, San Francisco 





FOR HYDRAULIC MINES, IRRIGATION AND POWER PLANTS. 
Manufactured from the best grades of IRON or STEEL by MODERN MACHINERY 


The Schaw-Batcher Co. Pipe Works 


503 MISSION ST., SAN FRANCISCO. 211-219 J STREET, SACRAMENTO 





GEORGE E. CARTER & CO. 


Room 105, 6th Floor, Crocker Building SQUARE SAWN 


SAN FRANCISCO = oC Pol e me 
Telephone Main 545 RED CEDAR 





notations Furnished in Lots and Sizes to Suit Demands. and Pine Cross Arms 
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EVERYTHING 


IN 


LINEMEN’S 
TOOLS 


Send 2c. Stamp for 48 Page Catalogue 
Expert workmen depend upon 


KLEIN'S TOOLS 


For doing their best work. See that your tools are stamped 
M. KLEIN & SONS—None other genuine 





MATHIAS KLEIN & SONS 


95 West Van Buren Street, Chicago, III. 
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BABY COMPRESSORS 


Save Time, Save Labor 
Save Machinery 


In every power plant or manufacturing in- 
dustry which has to contend with dirt 


FEATURES: High speed, no valves, 
direct acting, two horsepower, portable 
or stationary, and delivers as high as 
ten cubic feet of air per minute minute 
at pressures up to one hundred pounds 
per square inch. 


For description, folder and prices ad- 
dress 


RIX COMPRESSED AIR AND DRILL CO. 


396 Mission St., San Francisco 


H. M. BYLLESBY & COMPANY 


(Incorporated) 


ENGINEERS 


NEW YORK LIFE BUILDING 


CHICAGO, ILL. 


Design, Construct and Examinations 


Operate Railway, Light and Reports 


Power and Hydraulic Plants 


Manufacturers 
85 Fremont Street 













San Francisco 


* 


Iron cut, punched and formed 
for making pipe on the ground 
where required. 


* 
WORKS, All kinds of tools sup- 
MINING plied for making pipe 
’ 
* 


HYDRAULIC, 

IRRIGATION AND 

POWER PLANTS, WELL 

PIPE, ETC., ALL SIZES 
* 


WATER AND OIL TANKS 


Estimates given 
when fequired 


We are prepared for coating all sizes of 
pipe with asphaltum 


IN STOCK 


We have the following poles on our skids 
ready for immediate shipment: 


2000 8-inch 25 
1100 7-inch 30 
1270 7=inch 35 
1400 8-inch 35 
3670 7=inch 40 
3100 8-inch 40 
1560 7-inch 45 
1735 8-inch 45 
2200 8-inch 50 
1150 8-inch 55 

465 8-inch 60 


Buy your poles direct from the producer 
and receive prompt shipments and satisfaction 
generally. 


Wire for delivered prices at our expense. 


THE LINDSLEY BROTHERS CO. 


PORTLAND, OR. SPOKANE, WASH. 








xxiv THE JOURNAL OF ELECTRICITY, POWER AND GAS. 





Reservations and all arrangements for your trip East 


via PORTLAND and YELLOWSTONE PARK 


MADE BY 


. T. K. STATELER, General Agent 
C. E. JOHNSON, Traveling Passenger Agent 647 Market Street, San Francisco 
125 West Third Street, Los Angeles, Cal. 
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Do Not Forget Us When in Need 


We make a specialty of 


MATERIALS FOR POLE LINE CONSTRUCTION 


Excursions to Portland 


for the 


Lewis & Clark 
Exposition 


Commencing June 3rd, an Excursion Train will leave 
San Francisco for Portland over the scenic Shasta Route 


$25—ROUND TRIP—$25 


Ten-day limit, returning on any regular train, or tickets 
may be exchanged to return by steamer 


2-DAY AND SPECIAL TOUR TICKETS 


permitting a longer stay, more privileges and a finer trip. 


Anchor Rods, Cross Arm Braces, Pole 
Steps, Lag Screws, Machine Bolts. 


Our No, 2 and No. 3 Metal Insulator 
Pins for high tension lines are recom- 
mended and used by the best engineers. 


For Electric Railways 


we manufacture 





Track Bolts, Eye Bolts, Brackets, 
Brake Shoes, Etc., Etc. 











SPECIAL FORGINGS AND CASTINGS 








PROMPT DELIVERY. RIGHT PRICES 


For full information ask agents 


e we j a s 
Benicia Iron Works Southern Pacific 





City Office and Salesroom Factory 
519 Mission Street, San Francisco Benicia, Cal. 





J. A. MORROW, President J. W. HEIDT, Secretary 


re Metal ae 


— ) All Grades 


Tin 

Antimony a‘ of 

_— . H Babbitt 

Zinc 

Aluminum and 

a aa b. 2 Anti-Friction 
older an s | 

Babbitt ¢ a A : pe ; : Metals 


Specially Adapted Anti-Friction Metal for Engine Work, Dynamos and Electrical Machinery 


Get Our Prices on Battery Zincs 


73-75 North Second Street, Portland, Or. 153-55-57-59 First Street, San Francisco, Cal. 
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San Francisco Los Angeles 


THE TRACY ENGINEERING WU. 


Designers and Erectors of 


Complete High Grade Power Plants 


Pacific Coast Agents for 
Edge Moor Water Tube Boilers 
Nordberg Corliss Engines 


American Ball Engines 
Bayley Vertical Engines 


Wainwright Heaters and Condensers 


Correspondence solicited. Estimates cheerfully furnished. 


Jobbers of Supplies, Engineers and Contractors 


GOULD STORAGE BATTERIES 


For Lighting, Automobiles and Railway Regulation 


Armature Winding, Switchboard Construction, Lighting 
Installation and Repairs 








Write for Prices and Particulars 


Century Electric Corporation 


28 Second Street, San Francisco, Cal. 


Telephone Bush 352 
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ec. 


L. CORY 


Telephone Main 3414 


Expert Examination. 





WYNN MEREDITH 


ENGINEERS 


Rooms 910-11-12-13 Union Trust Building 
Advisory Reports. Construction Supervision. 


Ww. H. 


Design of Complete Equipments. 


. Betterment of Existing Systems. Engineering and Financial Examinations. 


DUGALD C. JACKSON, C. E. 
WILLIAM B. JACKSON, M. E. 
MEMBERS 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
AMERICAN SOOIETY OF MECHANICAL ENGINEERS 
AMERICAN SOCIETY OF OIVIL ENGINEERS 


ENGINEERS EXPERTS 
MADISON, WIS. 


EDWARD F. CANNON & CO. 


Electric and Hydraulic Engineers 


309 McKAY BUILDI‘\G 
Third and Stark Streets 





ABNER DOBLE COMPANY] prRacTICAL ENGINEERING 


Engineers 


Complete Hydro-Electric Power Plants and Long 


Distance Transmissions Designed and Constructed 
Fremont and Howard Streets, San Francisco 


LEON M. HALL 


CONSULTING ENGINEER 
IN MECHANICS, 
EL&CTRICITY, 
MINING. 





8i4 Hayward Building, San Sembee IRON, STEAL, RAILS, PIPE CONSTRUCTION MATERIAL 


Telephone, Main 989 


R. S. MASSON 


Consulting 
Electrical 
Engineer 


232 Crocker Building 769 Pacific Elec. Bldg. 
San Francisco, bs Los Angeles, Cal. 
"Phone Bush 481 


W. STUART SMITH 


Consulting Engineer 
Electrical, Mechanical and Hydraulic 
Expert Examiuation, Advisory eee Rea 


Special Siashinery, Designed 
Spanish Spoken. 


2638 Dwight Way BERKELEY, CAL. 


H. C. THAXTER 


Electrical and Mechanical Engineer 





120-130 New Montgomery Street 
Rialto Building 
Telephone Private Exchange 580 


G. F. WAKEFIELD 


Surveyor and Engineer 


Specialty: Examinations, Surveys, Reports, Super- 


vising Hydro-Electric Power Development. 
Surveys Executed in All Portions of California 


Room 22, Porter Building, San Jose, California. 


F. J. PAZAK 


Consulting and Contracting Telephone Engineer 


For Building and Equipping Complete 
Telephone Plants 


PLANTS LAID OUT CONSTRUCTION SUPERVISED 
234 Crossley Building San Francisco 


Portiand, Or. 


San Francisco, Cal. 


CLEM. A. COPELAND, M.E. 


Consulting and Supervising Electrical 
and Mechanical Engineer 


Bradbury Bidg. 


Los Angeles, Cal. 


W.. H. SCHOTT 
ENGINEER 


1218-1221 MARQUETTE BUILDING, CHICAGO 


Electric Railways Financed and Built Complete 
DESIGNER AND BUILDER—Central Station Heating, 






Gas, Electric Light, Water Works and Power Plants. 


—SCHOOL OF— 


(SLEOTHICAL, CIVIL, MINING AND MECHANIOAL) 
Surveying, Drawing, Architecture and Assaying. 


113 Fulton St., : San Francisco 
(One block above New City Hall) 


A. VAN DER NAILLEN, President 
send for circulars Established |*6s 


SMITH, EMERY & CO. 


Chemical Engineers 
Bureau Inspections and Tests 


CaRS, ENGINES, BOILERS, FACTORY EQUIPMENTS 


ANALYSIS or METALS, FUELS, CEMENT, FEED 
AND DRINKING WATER, ETc. 


Chemical and Physical Laboratories 


83-85 New Montgomery Street 
San Francisco 


Thompson Brothers 
EUREKA FOUNDRY 


Manufacturers of 


Castings of Every Description 


AND 


Cast Iron Water, Gas and Steam Fittings 


127-129-131 Beale Street 


Between Mission and Howard 
Gas Work a Specialty San Francisco 


ELECTRICAL SUPPLY Co. 
LANGER CO., Props. V. SOLLMAN, Manager 


MANUFACTURERS OF 


Electrical and [Mechanical 
Instruments 


MODELS AND NOVELTIES 


Gear Cutting, Tool Making, Etc. 





60 FIRST ST. (top floor) SAN FRANCISCO 
Telephone Black 2171 


Rialto Building 


California Incandescent 


Lamp Company 


San Francisco, Cal. 








Insist on having that 


RED LABEL 








Improved 
California 


Incandescent 


You are painting to PRESERVE 


as well as beautify—what’s the 
use of using the ordinary kind 
of paint when you can get P. & 
B. with all its preservative, 
tenacious and element resisting 
qualities ? 

P. & B. PAINT can be used 
to equal advantage on stone, 
wood and metals. 

Booklet free. 


THE PARAFFINE 
PAINT CO. 7 


24 Second Street, San Francisco 
Los Angeles, Portland, Seattle, Denver 
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If your trade demands a high-class bat- 
tery, do not fail to try the LIBERTY. 
The construction of this battery makes 
it particularly adaptable for automobile 
work. The carbon does not extend — 
above the top, and therefore cannot be 
broken off. Owners of automobiles will 
appreciate this feature, and we are con- 
fident that if you will bring this to their 
attention, your sales of dry batteries will 
be greatly increased. We are carrying 
a large stock and an increasing demand 
will always assure you of fresh batteries. 
Allow us to send you some on trial. 


CALIFORNIA ELECTRICAL WORKS 


547 MISSION STREET, SAN FRANCISCO, CAL. 


Pacific Coast Agents 


WESTERN ELECTRIC COMPANY 








ae] 
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There is 
ia <z"| PACIFIC METER 
STORE nn COMPANY 
LIGHT ARC-BURST 
CLUSTERS | 222 Mission Street, San Francisco, Cal. 
IN USE 
‘a = Fist 
ONE : ot vour | Wet and Dry Gas Meters, Station 
AND . @ No Mechanism 
cs —— worictsrig | Meters, Provers, Gauges, Etc. 
ARC-BURST—ALL LIGHT 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


<a >. 
¢ m oe 





Our Own Patents. Strong. Simple. 


Benjamin Electric Mfg. Co. 


New York Chicago San Francisco 
832 CROSSLEY BUILDING, SAN FRANCISCO 


PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 





Hemingray Insulators |A HEART TO HART TALK 


THERE IS NO SWITCH MADE THAT IS AS GOOD 
For Voltages up to 75,000 AS A GENUINE HART 


Used upon the entire installation of the Northern This is the Standard Push Button Type 


California Power Company 





World’s Standard 


ey ft - e Tt. Pree re Y 





MADE BY 


The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 


SOLD BY EVERYBODY EVERYWHERE 
The Chas. F. Sloane Co. oleae 


Exclusive Pacific Coast Sales Agents Exclusive Pacific Coast Sales Agents 
Satie S CROSSLEY BUILDING, SAN FRANCISCO 
Crossley Building San Francisco, Cal. New York Block, Seattle Stimson Butlding, Los Angeles 


— 





S/ PITTSFIELD MASSACHUSETTS 


S.K.C. Type B. O. Transformer Top View of B. O. Transformer Showing Oi! Ducts 


are unequalled for high all day efficiency. They are superior in 


points of insulation and regulation over ordinary transformers 


PACIFIC COAST OFFICES 


69-75 New ata esis gl Street, San Francisco, Cal. 
Pioneer Building, . Seattie, Wash. 
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WESTON illuminated Dial 
Station Instruments BETTER THAN MAN 


“Wood” 
Prepayment Wattmeters 


These instruments are constructed upon the 
same general principle as our regular Standara 
Portable Direct Current Voltmeters and Am- 
meters, but are much larger and the working 
parts are inclosed in a neatly designed dust-proof 
cast iron case which effectually shields the in- 
strument from disturbing influences of externa 





magnetic fields. are 
Weston Electrical Instrument Co. 
Main ec and W 
Waverly Park, NEWARK. N. J., U.S. A. NOT HUMAN 


New York Office: 74 Cortlandt Street 
BERLIN: European Weston Electrical Instrument Co., pemacetioaget 8s. 
Lonpon: Elliott Bros., Century Works, Lavichen 


Parts, FRANCE: E. H. Cadiot, 12 Rue St. Geo They make 


rela q beoierents 


School of Engineering 


Electrical Engineering Civil Engineering —— ee oe 
Mechanical Engineering Steam Engineering 
Mining Engineering Gas Engineering Fort Wayne Electric Works 


69 New Montgomery Street, San Francisco, Cal. 


Send for Catalogue. Will be sent free by addressing 


E. P. HEALD, President Pioneer Building, Seattle, Wash. 
24 Post Street, San Francisco, Cal. 





349 











Hydraulic 
Machinery 
of 
Every 





Description 






All of our pumps built on the interchangeable system. Duplicate parts constantly kept on hand. 
179 First Street, 


Geo. E. Dow Pumping Engine Co. sn, crincisco. cat 
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“ALAMO” 


GAS and GASOLINE 
ENGINES 





These Engines are specially designed for the use of light 
crude oils, heavy distillates and kerosene in connection with 
aretort. Also operative with equal economy on gas, when 
fitted with a special gas fitting attachment, and with 
gasoline or light distillate when provided with a vaporizer 





ADAPTER FOR ALL CLASSES OR 
PURPOSES REQUIRING POWER 


We install complete pumping, irrigation, power, 
' lighting and mining plants. 

Our prices are right, our terms reasonable, our 
quality unexcelled, our design simple, our ship- 
ments prompt, our guarantee absolute. 

We will gladly send you our catalogue, prices, etc., 
and will consider it a privilege to answer your 
inquiries and can make it well worth your 

while to go further into the matter. 
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THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA, PA. 
‘Chloride Accumulators’ Exide Batteries 
FOR 
Electric Railway and Central Lighting Stations og 


ae ~~ Electric Automobiles, Sparking Batteries 
Isolated Lighting and Car Lighting Complete Stock in San Francisco Storeroom 


SEND FOR BULLETINS 635 Howard Street 
San Francisco Office: 326 RIALTO BUILDING, PHILADELPHIA. | STICAGO, NEW YORK. BOSTON. 


Pelton 
Construction 


Mechanical excellence is an essential in 


water power apparatus. 


The adjoined photo illustrates a special 
high pressure Pelton gate valve 
with by-pass and roller bearings 
on stem. Tested to 2000 
pounds per square inch. 


This is typical of all Pelton apparatus. 


Catalog on Water Power sent to those 


interested. 


The Pelton Water Wheel Co. 


118 Main Street, San Francisco 
143 Liberty Street, New York 





Electrical 
Machinery 


Direct and Alternating Current Apparatus in All , 
Capacities and Types for Lighting, Power 
and Railway Service. 


Trade Mark 


"eae 


250 K. W., Belt Driven, Alternating Current National Electric Company 
 Genavaton Milwaukee 


Modern’ Design, A te Construction and 
eee edssae. = 7 Seattle and ===) Kilbourne & Clark Co. 
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DID YOU EVER CONSIDER 


the efficiency of a power driven pump, especially where 

you had to pay for power in the shape of electric current 

at so many cents per kilowatt-hour? A difference of 

even as much as 25 per cent. is often found to exist 

\ between different types of pumps, and at this rate many 

} makes of pumps would easily ‘‘eat their heads off’’ in 

\ a year; or, in other words, would be expensive if you got 
them for nothing. 

The WORTHINGTON TURBINE PUMP combines 

the best efforts of American and European engineers 

J with the results of several years of development, costing 

Ee $300,000. In our quest for efficiency we have not 

Worthin gion 5-inch, foursuage, TURBINE PUMP. Capacity 500 gallons neglected other things. We have made the pumps 

per minute, 225 pounds water pressure. amply strong; we have designed them for the individual 

requirements of different services; we have made them 

of different materials for different liquids; we have separated the bearings from the casings, making them longer lived 

and easier to lubricate; we have adapted the speed to all types of prime movers; but first, last and always, we have 

brought the power consumption down to a point where the Turbine Pump becomes a commercial success. Other 

makers prefer to talk about other things, but we guarantee the efficiency. 


Bes SUNG SON 



























~ 
\ 





PING MACHIN® 


Write for Catalog W-50 J.E. 


HENRY R. WORTHINGTON, new vorx’ city, 


be PLATT IROA Mit os 
IGTOR “(4 TURDINES © 


Victor Turbines 


_ The steadiness of running under 
varying loads and positive gate 
control particularly adapt these 
wheels to hydro-electric power 
plants. Built for all heads and 


conditions, 


DAYTON, OHIO, U. S. A. 
SAN FRANCISCO SALESROOM, 11-13 FIRST STREET 


























THE JOURNAL OF ELECTRICITY, POWER AND GAS. vii 





INDEX TO CONTENTS 
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Brooks-Follis 
Electric Corporation 


527 Mission Street San Francisco, Cal. 
Phone Main 861 
















Dynamos and Motors 
Engineers and Contractors 
Electrical Supplies 


Write for Prices and Details 


Fostoria Lamps, Wiring Supplies, Kellogg 





Telephones, Line Material, Stanley 
Meters, Mica, Micanite and 
Insulating Material 








Jackson’s Horizontal Series Five-Step Centrifugal Pump for Raising Large Quantities of Water Against Very High Heads. 


The pump above illustrated is one which we built for a large mining company in Southern Oregon to be used in 
hydraulicking. It has a capacity of 10,000 gallons per minute and is designed to operate against a head of 450 feet, being 


direct connected to four 400 horsepower water wheels. 


As far.as known, this is the largest high-head centrifugal pump installation in the world, and the same is giving very 


good satisfaction. 


As in all our pumps, this one is automatically balanced against end thrust and is fitted with automatic ring oiling 
bearings, which run continually for several weeks without filling. For further information write for Catalogue No. 39. 


BYRON JACKSON MACHINE WORKS, 411 Market St., San Francisco, Cal. 
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design, material, workmanship, 
efficiency and durability 


Awarded the Grand Prize at the 
St. Louis World’s Fair 


Write for our Bulletins 


ESTABLISHED 1850 


ENGINEERS 
Fremont and Howard Streets San Francisco, U. S. A. 


EXCLUSIVE LICENSEE IN CANADA 
THE JOHN McDOUGALL CALEDONIAN IRON WORKS COMPANY, LTD., MONTREAL 


Abner Doble Company 
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Westinghouse-Parsons 
Steam Turbines 


The Prime Mover of the Century 





300 to 10,000 Kilowatt Units 


| Westinghouse Gas Engines 
Single and Double Acting 


12 to 4000 Horsepower 





Keeler Water Tube Boilers 
Good Design. Honest Work 


Especially Adapted for Oil Burning 





Complete Power Plant Equipments 


HUNT, MIRK & CO. 


ENGINEERS 
o14 Mission Street 


Telephone Main 1459 
Crossley Building San Francisco, Cal. 
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design, material, workmanship, 
efficiency and durability 


Awarded the Grand Prize at the 
St. Louis World’s Fair 


Write for our Bulletins 





Abner Doble Company 


ESTABLISHED 1850 


ENGINEERS 
Fremont and Howard Streets San Francisco, U. S. A. 


EXCLUSIVE LICENSEE IN CANADA 
THE JOHN McDOUGALL CALEDONIAN IRON WORKS COMPANY, LTD., MONTREAL 
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Westinghouse-Parsons 
Steam Turbines 


The Prime Mover of the Century 


300 to 10,000 Kilowatt Units 





a 


Westinghouse Gas Engines 
Single and Double Acting 


12 to 4000 Horsepower 





Keeler Water Tube Boilers 
Good Design. Honest Work 


Especially Adapted for Oil Burning 





| | Complete Power Plant Equipments 


HUNT, MIRK & CO. 


ENGINEERS 
| 3 614 Mission Street 


Telephone Main 1459 
Crossley Building San Francisco, Cal. 
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Locke 
Wall 
Insulator 


Adapted for All Voltages 


We Are Governing 


more horsepower of water wheels than all the 

other makers combined 

We received a GOLD MEDAL at St. Louis— 
the highest award 
















We guarantee our governors to be the best 
Our guarantee means something 








In addition to a complete line of 
Porcelain and Glass Line Insulators 


you will find a number of interesting 
novelties illustrated in 


‘‘THE INSULATOR BOOK’’ 


a —_ 1, ae ys 
The Lombard Governor Company | !sulator Mig. Co. ¥% 


ASHLAND, MASS. Victor, N. Y. 
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ny | 











Ua | 
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Jno. Martin & Co., Pacific Coast Ag’ts 


Jno. Martin & Co., Pacific Coast Agents 
77 New Montgomery Street 


cf 
1 
Ii 





San Francisco, Cal. 77 New Montgomery St., San Francisco 





ONE METHOD OF USE 


Send for complete information about 


ALUMINUM 
WIRE 


for Electrical Conductors 













THE PITTSBURGH REDUCTION CO. Pittsburgh, Pa. 


JNO. MARTIN & CO., Pacific Coast Agents 
77 New Montgomery Street, San Francisco, Cal. 











THE JOURNAL OF ELECTRICITY, POWER AND GAS. xi 





CLASSIFIED LIST OF ADVERTISMENTS. 

















Alternators 
National Electrical Co........-.-6 0.00. eeeeeee v 
Aluminum 
Wirth Gos, FOO is cscwdeis ces ccc ees... 0 HE 
Pittsburgh Reduction Co..... .-..+-.+-+seeres x 
Avenarius Carbolinium 
Smith & Co., John R.... 1... -- eee eee cee ee eees xix 
Batteries, Primary 
California Electrical Works ......... xxxiv 
Century Electric Speperaties . 5 ohedvenseen xxvi 
Electric Appliance Co.. .. xviii 
Standard Electrical Works.. sie oeamale 
Western Electric Co.............-2e ee sseeee xxx 
Batteries, Storage 
Century Electric anaes. - xxvi 
Electric Storage Battery Co.. ie 
Belt Dressing 
Dixon Crucible Co., JoS......-.-se.eceeeeeee xxv 
Smith & Co., Jolin R........- ce eeen wen cence xix 
Boilers 
Moore, C. C. & Colne .......---+++0 watchs os iv 
Standard Electric Works.... ........6--0+e000: 
Hunt, Mirk & Co.......000secceeeeceereeeececs x 
Tracy Engineering Co......5.---+-  - sees xxvi 
Boiler Compounds 
Dearborn Drug and Chemical Works .... xii 
Castings 
Thompson Bros.........-.--+e++0e+eee0s xxvii 
Circuit Breakers 
Cole Co., Jotan R.... 2... cece ec ceee ce cccecceess xv 
Cutter Co., TRE... 200. ccccccevcecvccecccess xv 
Electric Appliance EDS saWiscldved | edeneedes xviii 
Fort Wayne Electric Works..........--+++- iii 
Kilbourne & Clark Co....... c-ssecceeeceee xxii 
Compressors, Air 
Rix Air Compressor and Drill Co .......... xxiii 
Conduits 
American Circular Loom Co... ..+.-+--+++--+-XV 
Century Electric Corporation ‘ ++ XXvi 
Cole Co., some Bis Y gene haba ke Cekondalaal xv 
Electric A pliance Mista liadc ba kosebe xviii 
National Conduit and Cable Co......... xxii 
ees Ces, SOR. DF, vivcscsecccveras cavers. xxxi 
Conduit Fixtures 
Electric Appliance Co.......-...e5eee ceee xviii 
a EES err errr 
Cross Arms 
Carter & Co., George. E......---+--+ «+... xxii 
Electric Appliance Co ... .-.--0605 eeeeees xviii 
Union Lum eR oo ig a aes xxii 
Dynamos and Motors 
Allis-Chalmers Co ..... 0... -.005-+s+eeee- xvii 
Brooks-Follis Electric Euapeastioe inom Spouse vii 
California Electrical Works............. ...xx 
Century Electric Corporation.........-..... xxvi 
Crocker-Wheeler Co... ..-... 66 csc cece ee eeee xiv 
Fort Wayne Electric Works..............+.+. iii 
General Electric Co....... Rb actesckborghresaee i 
Kilbourne & Clark Co.............0--0005- xxii 
Northern Electrical Mfg. Co ..... coe 
Standard Electrical Works. ..............-...++. ii 
Stanley-G.I. Electric Mfg. Co.. oaoes - SUM 
i OTs ed a cirw wacicccseg sac eril xxxi 
Western Electric Sat twnds deed * dee \evn bases xxx 
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Wagner Electric Mfg. Co., St. Louis, Mo. 


HIGH - TENSION +TRANSFORMERS 


Cut shows an installation of 22 self-cooling, oil- 
filled, 200-kilowatt units, at Ottawa, Canada, used in 
the manutacture of calcium carbide. In service seven 
years without expenditure of $1.00 for repairs. Cases 
built of corrugated galvanized sheetsteel. Oil gauges, 
containing thermometers, indicate both oil level and - 
operating temperature. 

‘Our experience in work of this character embraces 
units up to 1500 kilowatts, voltages up to 40,000, and 
extends over a period of twelve years. Nearly all 
apparatus of this character is built to specifications of 
purchasers and is frequently special. We are pre- 
pared to bid on such specifications or to bid on our 
own standards. 


Single and Polyphase Motors, Transformers 
Instruments, Battery Charging Sets 


PACIFIC COAST OFFICES 
San Francisco, Cal., Rialto Bidg., A. J. Myers, District Manager 
Portland, Or., McKay Building, S. B. Pike, District Manager 
Seattle, Wash., Pacific Block - - - Bogart & Bates, Agents 
Spokane, Wash., 603 Sprague Ave., Nixon & Kimmel, Agents 


CRUDE OIL GAS APPARATUS 


AND COMPLETE 


Gas Works Machinery and Appliances 


“The Western Gas” 


All 


Iron Gate Valves 
410 Mission Street 


WESTERN GAS VALVE AND ITS PARTS 


The Western Gas 


Main Office and Works 


PACIFIC COAST OFFICE 


We plan and super- 
vise the construction 
of Gas Works 


Western Gas Double Gate Valves 


Gold Medal St. Louis Exposition 


San Francisco 


The essential requirements 
of a ‘“‘gas valve” are: 

1. That it will not stick when handling foul 
gases. 

2. That it can be relied upon to close tightly 
under such circumstances. 

3. That it may be tested as to tightness while 
in use. 

4. That the interior may be accessible for 
cleaning without removing it from the line, and 
without other interruption to its use than merely 
shutting it off. 


Construction Co. 
FORT WAYNE, IND. 
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LIGHTEN N THE “WHITE MAN’S BURDEN” 


rejoice and it won’t matter much to the coal man if you cut him 5 or ro 4 now that business is good. 


(Clean ney Try it DEARBORN FEED WATER 
GALLON JUG OF WATER FOR A 


Dearborn Drug and Chemical Works, "2.2%" * 20-33 Rialto Bidg., - Dhicadn, Ill. 


New Lexington High Voltage Porcelain Company 


MANUFACTURERS 


“CROWN” Porcelain Insulators for High 
Tension, Operating Up to and Including 
60,000 Volts Working Pressure 


Send for Blue Prints, Tests, Etc. to 


Sole Sales Agent 


7 Arch Street, 315 Empire Building, 120 Broadway, 
BOSTON, MASS. ATLANTA, GA. N. Y. CITY, N.Y. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


AKERS OF WIRE ROPE AND OF... 
Bare and Insulated Copper Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 


First and Stark Streets, Portland, Or. 313 First Avenue South, Seattle, Wash. Alameda and Requena Streets, Los Angeles, Cal. 
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CROCKER-WHEELER ALTERNATORS 


FOR ALL SERVICES 
ANY TYPE ANY SIZE 


Among other A. C. Generators now building for Cali- 
fornia customers are three 4000 K. V. A. machines 
for California Gas and Electric Corporation. 
One 1200 K. V. A. machine for The Los 
Angeles Pacific Electric Railway Co. 


2. Gaeee ee 
ee 
# 


: ‘ - eesti SEND FOR BULLETINS 
C. W. Standard 100 K. V. A. Belt Type A. C. Generator 
In Outputs Ranging From 30 io 250 K, V. A. 


Crocker-Wheeler Company 
Manufacturers of Alternating and Direct Current Apparatus 


SAN FRANCISCO OFFICE DENVER OFFICE 
Samsieah ent Vets Deeds Ampere, N. J - 525 Seventeenth Street 


¥ 


ced 


These boxes have maximum insulation for the 
current-carrying parts and to protect the insulation 
from weather conditions. The external casing has 
a hinged rubber gasket cover. The inside porcelain 
box has on its cover the well-known ‘‘ Lobster 
Claw”’ driver, by means of which the fuse may be 
inspected without removal and removed without 
danger from the live parts. 


ie 
bi 
i 


Our complete catalog of Sachs’ ‘‘ Noark’’ Fuse 
Devices is now ready and will be mailed free on 
application. Divided into three parts—z250 volts, 
600 volts and 1500-10,000 volts. State which is 
wanted. 


TYPE C, “NOARK'’ STANDARD, 2500 VOLTS, 1-50 AMPERES 





NEW YORK LOS ANGELES 


MILWAUKEE ® SEATTLE 
CHICAGO O n S= anvil e O KANSAS CITY 
BOSTON @ & @ | MINNEAPOLIS 


PHILADELPHIA | LITTLE ROCK 
ST. LOUIS Manufactarers of Asbestos and Magnesia Pipe and Boiler Coverings, Asbestos Packings, Roofings, Etc. | NEW ORLEANS 
PITTSBURG LONDON 


CLEVELAND 100 WIL.LAAM STREET = = NEW YORK | P48 


SAN FRANCISCO BRUSSELS 
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NEW YORK BOSTON CHICAGO SAN FRANCISCO 
NEW YORK INSULATED WIRE COMPANY 

Rubber Covered Wires 

Grimshaw White Core 













Friction and Rubber Tapes 





Grimshaw Tapes, White and Black 










Raven White Core Grimshaw Splicing Compound 


Telephone, Telegraph, High-Volt- 


Competition Splicing Compound 
age, Lead-Covered Cables Pp g l 


Made in any width up to 26 inches 





COMPLETE STOCKS STANDARD SIZES CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 
I. T. E. Circuit Breakers 
STREET RAILWAY PANELS 
C.-S. FLUSH SWITCHES 


Are Mechanically Perfect 


MUNIT WALL BOXES 
COMPLETE STOCK OF SWITCHES AND WALL BOXES CARRIED IN SAN FRANCISCO 












cIRCUL, ’ CHELSEA NEW YORK CHICAGO SAN FRANCISCO 


x AMERICAN CIRCULAR LOOM CO. 


° 

% CHELSEA, MASS. 
© 
° 


Electroduct Conduit, Circular Loom Conduit 


Approved by All National Boards of Fire Underwriters 











TRADE 





REGISTERED 







ELECTRODUCT Complete stocks all sizes carried in San Francisco 


THE BOSSERT ELECTRIC CONSTRUCTION CO. 


SOLE MANUFACTURERS AND PATENTEES OF 


Plugged Steel Conduit Boxes | 
Monitor Conduit Bushing and Locknuts 


Large Saving Can Be Made by Using Bossert Boxes, Bushings, Locknuts, Etc. 
Complete Stocks Carried in San Francisco. 












JOHN R. COLE COMPANY 


Pacific Coast Sales Agents 






658-60 MISSION STREET Telephone Main 1197 SAN FRANCISCO, CAL, 
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Westinghouse Hlectris and Manufacturing 
Co., The 


Westinghouse Machine Co., The 
Weston Electrical Instrument Co 


Witt, G. B. Co......... 200s 


STANDARD GAS ENGINE COMPANY 


BUILDERS OF 


The Most Modern Engine for All Purposes, Stationary, Marine 
Pumping and Hoisting---Sold Under Written Guarantee 


They Are a Wonder for Power 


Endorsed and Used by the United States 


Operated on Gasoline, Coal Oil, Crude Oil, Etc. 


Government 


Write for Catalogue, Cuts, Ete.—Furnished for 


the Asking 


Built for Service. Compare Simplicity 


with Others. Guaranteed for Economy, Reliability and Construction. 


Office and Works: 


yoni {08-110 MAIN ST., SAN FRANCISCO 
LIVE AGENTS WANTED IN ALL LOCALITIES 
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Allis-Chalmers | Co’s Works 





Cincinnati, O.—Electrical Department 
The Bullock Electric Mfg. Co. 





CHICAGO WORKS No. 1 ses : 
Crushing and Cement Machinery CHICAGO WORKS No. 2—Mining Machinery. 





WEST ALLIS WORKS—Milwaukee 
Steam Engines, Gas en Hoistin wed Hyceealtz Tb Blowing Engines, Pumping Engines, 
Turbines. 





- SCRANTON WORKS—Sugar Machinery. RELIANCE WORKS—Milwaukee 
Fleur Mill and Saw Mill Machinery, 
Power Transmission Machinery. 


General Offices, Milwaukee, Wis. 
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Westinghouse Type “B” 


Integrating Wattmeter 


Easy To Install 


The fact that a Type B Meter is a sealed meter makes it easy to 
install. Other meters require releasing of the moving element 
before being placed in service. The mechanism of the Type B is 
adjusted at the factory ready for use, and is placed in service just 
as it leaves the hands of the inspector. Any lineman who can 
make proper connections, and take initial reading, can place the 
meter in service. 


ee en 
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Westinghouse Electric & Mfg. Co. 
Pittsburg, Pa. 


San Francisco, 425 Market St.; Seattle, 314 Occidental Ave.; Los Angeles, 617 Trust Bidg.; 
Salt Lake City, 151 Main St.: Denver, 429 Seventeenth St., and all other large cities. 
For Canada: Canadian Westinghouse Co., Limited, Vancouver, B. C. 
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Type B Wattmeter, With Glass Case 











Westinghouse Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 


Por particulars address nearest sales off 


The Westinghouse Machine Co. 


, East Pittsburg, Pa. 














\ New ig 10 Bridge Street. Chicnge, 171 La Salle Street. Pittsburg, Mae a cn Building. 
Sales Offices  { Boston, 131 State Street. Cincinnati, 1111 feng ee Bidg. Philadelphia, Stephen Girard Building. 
| Charlotte, N. C., South Tryon Street. Atlanta, Equitable Building Denver, 512 McPhee Bldg. 
San Francisco, fect, Maik & Con 614 Mission Street. 





SERVICE 


All the time---No stops, no expense for repairs when 
you use the dividend-payers 





Sangamo Direct-Current Wattmeters 
Adams-Bagnall Arc Lamps 

Packard Incandescent Lamps 
Packard Transformers 

Whitney Testing Instruments 
Paranite Rubber-Covered Wire 

“QO. K.” Weatherproof Wire 
“t900” Dry Batteries 

Stombaugh Guy Anchors. 





No waiting for goods when you order from us. 
We make prompi and complete shipments. 


Electric Appliance Company 


CHICAGO AND SAN FRANCISCO 
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Our Specialties 
Theatre Boards 
Theatre Dimmers 

A. C. Power Panels 
D. C. Lighting Panels 
Tablet Boards 

Test Boards 

Knife Switches 
Automatic Apparatus 
Rheostats and 

Hard Propositions 


MAJESTIC THEATRE BOARD, SAN FRANCISCO 


Our experience warrants your support 


Drendell Switchboard Co. 


625 Howard Street San Francisco 


Avenarius Carbolineum 


Will preserve your poles, ties, insulating boxes and all 
other structural timber above or below ground or 
water for at least three times its natural life 


It will save you delay, trouble and expense caused by break- 
downs, and also lessen your lumber bills. 


We sell to the leading telephone, telegraph and power com- 
panies, breweries and distilleries, sugar refineries and 
ice works, mining and smelting companies, 
ship builders and dock owners, flour 
mills and warehouses, railroads and 
steamship companies 


Send for literature and testimonials free 


JOHN R. SMITH & CO. 
Sole California Agents 


900 Battery Street San Francisco, Cal. 





MOTOR 

DRIVEN 

FORGE 
BLOWERS 


We show a 
NORTHERN 
MOTOR 
|) DRIVING 
> GARDEN CITY 
FORGE 
BLOWER 


co economy and convenience of opera- 
tion, cut costs of power and make it 
possible for smiths to do more work. 


SEE NORTHERN LEAFLET NO. 1459 
ON MOTOR DRIVEN FORGE BLOWERS 


Northern Electrical Mfg. Co. 


ENGINEERS—MANUPACTURERS. 
Madison, Wis., U.S. A. 


Walrath Gas and Gasoline Engines 


For Electric Lighting and Power 


For Private and Municipal Lighting and Pumping Plants 
Cannot be Beaten. Simple, Compact, Economical and 
Reliable. The Most Convenient Power to Install. 


Write for full particulars and Catalogue A. 


Marinette Gas Engine Co. 


H. W. Titus, Special Sales Manager 


604 Montgomery St., Room 304 SAN FRANCISCO 
General Office and Works, Chicago Heights, Ill. 
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DO YOU KNOW THAT 


Chapman’s Rotary Well-Boring Machine, which 
has a record of sinking and casing a well 


1000 FEET DEEP IN 24 HOURS 


Is being successfully operated in 


CALIFORNIA NATURAL GAS FIELDS? 


For full particulars write | to the Sole Agents, 


California Hydraulic Engineering and Supply Co. 


17 and 19 Fremont St., San Francisco, Cal. 


American Balance Valve Company 
BALANCED MAIN VALVES 
Guaranteed Under 250 Pounds Pressure 


We Have the Latest Types for Any Engine, Double Admission and Double Exhaust 
Perfect Satisfaction Guaranteed 
We Make and Sell the Nixon Safety Stay Bolt, Simplest, Cheapest and Safest, 1,000,000 in Use, and 
American Metallic Packing, the Best 


American Balance Valve Company 
Rialto Building San Francisco, Cal. 


The Most Complete Stock of Tele- 
phone Material on the Pacific Coast 
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Right Prices Send for Phone 


a Ps IMK= 9 Be), Shs. 
Prompt Shipment "gam , =. Catalogue 


105-107 Battery Street 


SAN FRANCISCO, CAL. 
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San Francisco, Cal., March 6, 1905 


On account of an increase in line voltage above 
50,000, we are replacing 11-inch Locke insulators 
with 14-inch, and have the following for sale: 

40,000 No. 316, with glass center. 
20.000 No. 318, with porcelain center. 
3,000 No. 323, with porcelain center. 
These insulators have been in use at 50,000 volts 
for the past two years, and, except where subjected 
‘ to fog, they 
have given 
practically no 
trouble at 
this voltage. 


For further 
information 
address 








California Gas and Electric Corporation 


RIALTO BUILDING, SAN FRANCISCO 
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KNIGHT'S 
WATER.... 
WHEEL... 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 


Address all communications to 


KNIGHT & CO. 


mane. Sutter Creek, Cal. 
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Bare Copper Wires : 
Weathermroot Wires | Allbourne & Clark Co. 
Paper Insulated Cables 


FOR PITTSBURG TRANSFORMERS 
Power, Telephone. Telegraph Immediate Shipment from San Francisco Stock 


Large Stock Weatherproof Wires, 
Double and Triple Braided, in Stock 


The National Conduit and Cable Co. 
146-150 Second Street, San Francisco, Cal. Telephones 


Cooper-Hewitt Lamps 
Fire Alarm Apparatus 
Electrical Supplies 


_ | 919 Mission St. SAN FRANCISCO 


Telephone James 7521 


O H M EN A Superior and Economical Building Paper is 


‘ENGINES| NOX=-EM-ALL 


For Direct Connection to Dynamos, Pumps, Etc. Owing to its High Finish and Uniform Thickness it is splendidly 


ad f 
engines are especially adapted apted for insulating purposes. It is made from long fibre 


for ‘ab eee | equi sponte fot stock, and has many times the strength and dur- 
oiidicns, and od in laree pl plants for making ability of the filled or 3-ply red building paper. 
rs, an 


times when it is not desir- 


For prices and book containing samples of our full line, address 


al 

i y in use, and an 
ee BONESTELL, RICHARDSON & C0. 
Ohmen Engine Works PAPER OF EVERY DESCRIPTION 


132 Main Street, San Francisco 401-403 Sansome Street « San Francisco. 


Riveted Iron and Steel Pipe 


CD Et so. Pos 


For TELeGraPa 


FOR HYDRAULIC MINES, IRRIGATION AND ) POWER PLANTS. TRLEPHONE 
Manufactured from the best grades of IRON or STEEL ODERN MACHINERY Exxecrrio Ligat 


The Schaw-Batcher Co. ‘Pipe Works nana 


Tn lots and sizes to suit at short notice 
503 MISSION ST., SAN FRANCISCO. 211-219 J STREET, SACRAMENTO 


GEORGE E. CARTER & co. _—_| ion Lamber_ Company 


TELEPHONE, PRIVATE EXCHANGE 6% 


Room 105, 6th Floor, Crocker Building SQUARE SAWN Reems 296-207, Crocker Baliding, San Franciece 
SAN FRANCISCO “> Do oe, 
Telephone Main 545 ROED CEDAR 


Quotations Furnished in Lots and Sises to Sult Demands. _ and Pine Cross Arms 









‘ 





eARRIGATION AND 
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BABY COMPRESSORS 


Save Time, Save Labor 
Save Machinery 


In every power plant or manufacturing in- 
dustry which has to contend with dirt 


FEATURES: High speed, no _ valves, 
direct acting, two horsepower, portable 
or stationary, and delivers as high as 
ten cubic feet of air per minute minute 
at pressures up to one hundred pounds 
per square inch. 


For description, folder and prices ad- 
dress 


RIX COMPRESSED AIR AND DRILL, CO. 
396 Mission St., San Francisco 





EVERYTHING 


LINEMEN’S 
TOOLS 


Send 2c. Stamp for 48 Page Catalogue 


Expert workmen depend upon 


KLEIN'S TOOLS 


For doing their best work, See that your tools are stamped 
M. KLEIN & SONS—None other genuine 


MATHIAS KLEIN & SONS 


95 West Van Buren Street, Chicago, III. 


Francis Smith & Co. 


Manufacturers 


San Francisco 

















* 


Iron cut, punched and formed 
for making pipe on the ground 
where required. 


a 
WORKS, All kinds of tools sup- 
MINING plied for making pipe 
, * 
HYDRAULIC, Estimates given 


when required 


POWER PLANTS, WELL 
PIPE, ETC., ALL SIZES 
rd 


WATER AND OIL TANKS 


a 
Pot are prepared for coating all sizes of 
pipe with asphaltum 


H. M. BYLLESBY & COMPANY 


(Incorporated) 
ENGINEERS 
NEW YORK LIFE BUILDING 


CHICAGO, ILL. 


Design, Construct and Examinations 


Operate Railway, Light and Reports 


Power and Hydraulic Piants 


CEDAR POLES 


IN STOCK 


We have the following poles on our skids 
ready for immediate shipment: 


2000 8-inch 25 
1100 7-inch 30 
1270 7-inch 35 
1400 8-inch 35 
3670 7-inch 40 
3100 8-inch 40 
1560 7-inch 45 
1735 8-inch 45 
2200 8-inch 50 
1150 8-inch 55 

465 8-inch 60 


Buy your poles direct from the producer 
and receive prompt shipments and satisfaction 
generally. 

Wire for delivered prices at our expense. 


THE LINDSLEY BROTHERS C0. 


PORTLAND, OR. SPOKANE, WASH. 


Bo bore 
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Reservations and all arrangements for your trip East 


via PORTLAND and YELLOWSTONE PARK 


MADE BY 


T. K. STATELER, General Agent 
C. E. JOHNSON, Traveling Passenger Agent 647 Market Street, San Francisco 
125 West Third Street, Los Angeles, Cal. 


THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


Do Not Forget Us When in Need 


We make a specialty of 


MATERIALS FOR POLE LINE CONSTRUCTION 


Anchor Rods, Cross Arm Braces, Pole 
Steps, Lag Screws, Machine Bolts. 


Our No, 2 and No. 3 Metal Insulator 
Pins for high tension lines are recom- 
mended and used by the best engineers. 


For Electric Railways 
we manufacture 


Track Bolts, Eye Bolts, Brackets, 
Brake Shoes, Etc., Etc. 


SPECIAL FORGINGS AND CASTINGS 


PROMPT DELIVERY. RIGHT,{PRICES 





Benicia Iron Works 


City Office and Salesroom Factory 


519 Mission Street, San Francisco 


Have You a Back Number 


over in your files of 
the following dates: 


April, 1896 
April, July, August. September, 1897 
September, November, December, 1899 
May, July, 1901 
March, 1900 
October, 1904 


We will allow six months subscription for each 


Journal of Electricity, Power and Gas 
h 532 Rialto Building, San Francisco 


“OIL vs. GREASE” 


% An interesting and practical treatise on lubrication from the view- 


t of 
DIXON’S FLAKE GRAPHITE 
As an ingredient of greases. Copies of this booklet free on request. 
Joseph Dixon Crucible Co., Jersey City, N. J. 








Benicia, Cal. 


LAKE TAHOE 
The Gem of the Sierras 


This greatest of mountain lakes is 23 miles long and 13 
miles wide. It is surrounded by a dozen smaller lakes, in 
all of which is the best of fishing. The region is famous for 
its fine resorts and invigorating air. 


Why Not Go? 


From May to October you can get round trip excursion 
tickets at low rates—tickets with stop-overs from 10 to 90 
days. Or if you are going East and want to stop at Tahoe 
a few days, you can easily arrange to doso. The round 
trip from Truckee to the lake, with a 70-mile steamer ride, 
is only $5.00. Ask agents for illustrated folder and full par- 
ticulars, 


City Office, 613 Market Street 


Southern Pacific 





Electric Generators 
and Motors 


All Kinds of 


Electrical 
Installations 


Electric Illuminated 


Signs 


The Seattle Electric Co. 


007 First Avenue, Seattle, Wash. 


XXV 
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San Francisco | | Los Angeles 


THE TRACY ENGINEERING CO. 


Designers and Erectors of 


Complete High Grade Power Plants 


| Pacific Coast Agents for 
Edge Moor Water Tube Boilers 


Nordberg Corliss Engines 
American Ball Engines 


Bayley Vertical Engines 


Wainwright Heaters and Condensers 


Correspondence solicited. Estimates cheerfully furnished. 


Jobbers of Supplies, sali and Contractors 


GOULD STORAGE BATTERIES 


For Lighting, Automobiles and Railway Regulation 


Armature Winding, Switchboard Construction, Lighting 
Installation and Repairs 








Write for Prices and Particulars 


Century Electric Corporation 
28 Second Street, San Francisco, Cal. 


Telephone Bush 352 
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ce Le CORY 


Telephone Main 3414 


WYNN MEREDITH 


ENGINEERS 


Rooms 910-11-12-13 Union Trust Building 


Ww. H. ALLEN 


San Francisco, Cal. 


Expert Examination. Advisory Reports. Construction Supervision. Design of Complete Equipments. 
Betterment of Existing Systems. Engineering and Financial Examinations. 


DUGALD C. JACKSON, C. E. 
WILLIAM B. JACKSON, M. E. 
MEMBERS 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
AMERICAN SOCIETY OF CIVIL ENGINEERS 


ENGINEERS EXPERTS 
MADISON, WIS. 


EDWARD F. CANNON & CO. 


Electric and Hydraulic Engineers 


309 McKAY BUILDING 


Third and Stark Streets Portland, Or. 


ABNER DOBLE COMPANY 
Engineers 

Complete Hydro-Electric Power Plants and Long 

Distance Transmissions Designed and Constructed 


Fremont and Howard Streets, San Francisco 


LEON M. HALL 


CONSULTING ENGINEER 
IN MECHANICS, 
ELECTRICITY, 
MINING. 


814 Hayward Building, San Francisco 
Telephone, Main 980 


R. S. MASSON 


Consulting 
Electrical 
Engineer 


232 Crocker Building 769 Pacific Elec. Bldg, 
San Francisco, Cal. Los Angeles, Cal. 
*Phone Bush 481 


W. STUART SMITH 
Consulting Engineer 


Biectrical, Mechanical and Hydraulic 


Expert Examination, Advisory Reports, Supervision, 
Special Machinery Designed. 
Spanish Spoken. 


2638 Dwight Way BERKELEY, CAL. 


H. C. THAXTER 


Electrical and [Mechanical Engineer 


120-130 New Montgomery Street 
Rialto Building San Francisco, Cal. 
Telephone Private Exchange 580 


G. F. WAKEFIELD 


Surveyor and Engineer 


Specialty: Examinations, Surveys, Reports, Super- 
vising Hydro-Electric Power Development. 
Surveys Executed in All Portions of California 


Room 22, Porter Building, San Jose, California. 


F. J. PAZAK 


Consulting and Contracting Telephone Engineer 
For was and Sosraine Complete 
elephone Plants 
PLANTS LAID OUT CONSTRUCTION SUPERVISED 
234 Crossley Building San Francisco 





CLEM. A. COPELAND, M.E. 


Consulting and Supervising Electrical 
and Mechanical Engineer 


Bradbury Bldg. Los Angeles, Cal. 


W.. H. SCHOTT 
ENGINEER ~ 
1218-1221 MARQUETTE BUILDING, CHICAGO 
Electric Railways Financed and Built Complete 


DESIGNER AND BUILDER—Central Station Heating, 
Gas, Electric Light, Water Works and Power Plants. 





—SCHVOL OF— 


PRACTICAL ENGINEERING 


(BL&orHICAL, CIVIL, MINING AND MEOHANIOAL) 
Surveying, UVrawing, Architecture and Assaying. 


113 Fulton St., : San Francisco 
(One block above New City Hall) 


A. VAN DER NAILLEN, President 
Send for circulars Established 1864 


SMITH, EMERY & CO. 


Chemical Engineers 
Bureau Inspections and Tests 


TRON, STEAL, RAILS, PirpE CONSTRUCTION MATERIAL 
CARS, ENGINES, BOILERS, FACTORY EQUIPMENTS 


ANALYSIS oF METALS, FUELS, CEMENT, FEED 
AND DRINKING WATER, ETC. 


Chemical and Physical Laboratories 


83-85 New Montgomery Street 
San Francisco 





Thompson Brothers 
EUREKA FOUNDRY 


Manufacturers of 


Castings of Every Description 


AND 


Cast Iron Water, Gas and Steam Fittings 


127-129-131 Beale Street 


Between Mission and Howard 
Gas Work a Specialty San Francisco 


ELECTRICAL SUPPLY Co. 
LANGER CO., Props. V. SOLLMAN, Manager 


MANUFACTURERS OF 


Electrical and [lechanical 
Instruments 


MODELS AND NOVELTIES 


Gear Cutting, Tool Making, Etc. 





60 FIRST ST. (top floor) SAN FRANCISCO 
Telephone Black 2171 


USED BY 


Every Growing Electric and Ma- 
chinery Supply House on the Coast 


We refer you to them 





F. P. O’NEILL 
21-23 First Street, San Francisco 


WANTED 


Salesman to sell incandescent electric 
lamps on commission. No objection 
Will give 
exclusive territory to the right party: 
Address Box 23, Malden, Mass. 


to having a side line. 


WANTED 


A first-class machinist to take charge of a 
general repair and jobbing shop in San 
Francisco. Good salary to the right man. 
References required. Address box 5061, 
this office. 


free 


A new book on Elect- 
rical Insulation sent free 
on request. 


The Paraffine Paint 
Company, 24 Second 
Street, San Francisco. 


Electrical 
Insulation 
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Form G-12. 50M. 904. 


PACIFIC ELECTRIC RAILWAY COMPANY 


Los Angeles, June 12th, 1905.190 
SUBJECT: 


OO NOT INCLUCE MORE THAN ONE SUBIECT IN EACH COMMUNICATION 


Van Emon Enginecring Co., 
52 Natoma St., 
San Frandisco, Ca. 
Dear Sirs:- 
Replying to your request of June 12th, would say; 


We have in use in the Pacific Electric Railway Building, 


Los Angeles, Cal., eight Elevators manufactured by your 


Company, which have been used many months both in con- 
struction and since building has been occupied, and have 
given very satisfactory service under all conditions. 

I congratulate you on the service of the same. 


Yours truly, 


Qu. Qae 


Engr. Bldgs. 
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Electrical 
| Decorations 
‘i of All Kinds 


2 


The Elblight Co. 


of California 


120-130 New Montgomery St. 


Rialto Building, San’ Francisco 


| G. E. WITT CO., Engineers : 
a Sutieat Gan GET THE 


and Oil Engines 
Little Giant B S T 
improved 
Oil Burner 
Oil Plants 
Installed 
Engineers’ Sup- Insist on having 
plies, Brass Goods 
Automatic Oil that RED LABEL 


Burning Devices 














Send for Catalog 
504 Mission Street, San Francisco, Cal. 


Arthur R. Haskins Co. 


PHONE BUSH |'!9 


Gas and Electric Fixtures California 


Brass and Iron Bedsteads 


Wiring of All Kinds 


Ornamental Bronze Incandescent en : J 
Work 


PACIFIC COAST AGENTS a — 

Doorenbos Arc Gas Lamps 
501 to 505 Howard Street California Incandescent Lamp Company 
SAN PRANCIS\ O 


Improved 








Rialto Building, San Francisco, Cal. 
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Alternating and Direct Current Generators 


CALIFORNIA ELECTRICAL WORKS 


547 MISSION STREET, SAN FRANCISCO, CAL. 


Pacific Coast Agents 


WESTERN ELECTRIC COMPANY 


We carry the largest stock of electrical supplies on the Pacific Coast 


PROMPT SHIPMENTS GOOD PRICES — 








my 
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There is 


coe caor"| PACIFIC METER 
STORE =... COMPANY 
LIGHT ARC-BURST 
CLUSTERS | 222 Mission Street, San Francisco, Cal. 

IN USE eos s 
vey 25 40 MANUFACTURERS OF 
ONE ot vour | Wet and Dry Gas Meters, Station 

AND No Mechanism 

SEE soricteor | Meters, Provers, (Gauges, Etc. 








Nea fy , 
BENJAMIN WIRELESS CLUSTERS—NATIONAL CODE STANDARD 


Benjamin Electric Mfg. Co. 


New York Chicago San FPrancisco 
332 CROSSLEY BUILDING, SAN FPRANCISCO 


Hemingray Insulators|A HEART TO HART TALK 


THERE IS NO SWITCH MADE THAT IS AS GOOD 
For Voltages up to 75,000 AS A GENUINE HART 


This is the Standard Push Button Type 


Our Own Patents. Strong. Simple. 


PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 





Used upon the entire installation of the Northern 
California Power Company 


World's F Standard 





MADE BY 


The Hart & Hegeman Manufacturing Co 


— 


"77:s:esee7? * Hartford, Conn. 


SOLD BY EVERYBODY EVERYWHERE 


ee lO 
The Chas. id S . THE CHAS. F. SLOANE CO. 
Exclusive Pacific Coast Sales Agents Hachabve Pacific Coat Galen Aguas 
CROSSLEY BUILDING, SAN FRANCISCO 


Crossley Building San Francisco, Cal ° New York Block, Seattle Stimson Building, Los Angeles 
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S.K.C. Type B. O. Transformer Top View of B. O. Transformer Showing Oi! Ducts 


are unequalled for high all day efficiency. They are superior in 


points of insulation and regulation over ordinary transformers 


PACIFIC COAST OFFICES 


69-75 New Montgomery Street, San Francisco, Cal. 
Pioneer Building, - - Seattie, Wash. 

















WESTO 
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Electrical Instrument Co. 


Main Office and Works 
Waverly Park, NEWARK, N. J., U.S. A. 


Weston Standard Portable Direct 


Reading 


VOLTMETERS, MILLIVOLTMETERS, 
VOLTAMMETERS, AMMETERS, 
MIL-AMMETERS, 

GROUND DETECTORS AND CIRCUIT 

. TESTERS, OHMMETERS, 
PORTABLE GALVANOMETERS. 


Our Portable Instruments are recognized as the STANDARD the world over. 


The SEMI-PORTABLE LABORATORY 
Our STATION VOLTMETERS and AMMETERS are unsurpassed in point of 


extreme accuracy and lowest consumption of energy. 


Lonpon: Audrey House, Ely Place, Holborn 
PARIS, FRANCE: E. H. Cadiot, 12 Rue St. Georges. 
BERLIN: European Weston Electrical Instrument Co., Ritterstrasse, ss. 
New York Office: 74 Cortlandt Street 


Avenarius Carbolineum 





Will preserve your poles, ties, insulating boxes and all other struc- 


STANDARDS are still better. 


tural timber above or below ground or water for at least three 
It will save you delay, trouble and expense 
caused by break-downs, and also lessen your lumber bills. We 
sell to the leading telephone, telegraph and power companies, 
breweries and distilleries, sugar refineries and ice works, mining 


times its natural life. 


and smelting companies, ship builders and dock owners, flour mills 


and warehouses, railroads and steamship companies 
Send for literature and testimonials free 


JOHN R. SMITH & CO. 


900 Battery Street 


Sole California Agents 


San Francisco, Cal. 


GOLD MEDAL 
EQUIPMENT 


is what you install when you purchase 
GENERATORS 
LIGHTING SYSTEMS 


WATTMETERS 
from the 


FORT WAYNE ELECTRIC WORKS 


69 New Montgomery Street, San Francisco, Cal. 


Pioneer Building, Seattle, Wash. 
367 


ili 











Steam 
Electric 
and 
Power 


Pumps 





Hydraulic 
Machinery 
of 
Every 


Description 


All of our pumps built on the interchangeable system. Duplicate,parts constantly kept on hand. 


179 First Street, 


Geo. E. Dow Pumping Engine Co. shi rrancisco, cat 
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“ALAMO” 


GAS and GASOLINE 
ENGINES 





These Engines are specially designed for the use of light 
crude oils, heavy distillates and kerosene in connection with 



















aretort. Also operative with equal economy on gas, when 
fitted with a special gas mixing attachment, and with 


gasoline or light distillate when provided with a vaporizer 





ADAPTER FOR ALL CLASSES OR 
PURPOSES REQUIRING POWER 


We install complete pumping, irrigation, power, 
lighting and mining plants. 

Our prices are right, our terms reasonable, our 
quality unexcelled, our design simple, our ship- 
ments prompt, our guarantee absolute. 

We will gladly send you our catalogue, prices, etc., 
and will consider it a privilege to answer your 
inquiries and can make it well worth your 

while to go further into the matter. 
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THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA, PA. 


‘Chloride Hccumulators’ Exide Batteries 
FOR 
Electric Railway and Central Lighting Stations Electric Automobiles, Sparking Batteries 
Isolated Lighting and Car Lighting Complete Stock in San Francisco Storeroom 
SEND FOR BULLETINS 635 Howard Street 


San Francisco Office: 326 RIALTO BUILDING. "SE4OUis  inaVaNe TORONTO. CEEVES ARG 


Pelton Efficiency 





The secret of it lies in the fact that A 
there are no “Standard” Pelton 
Wheels. The conditions of head, 
speed and power determine the 








design of each particular wheel and 






bucket—hence the assurance that 






every wheel is adapted to the work 






to be done, and the uniformly high 
efficiency obtained. 













Catalog on Water Power 
Sent to Those Interested 
Pelton Combination Needle and Defiecting Nozzle 

For Economic Regulation 


The Pelton Water Wheel Co. 


118 Main Street, San Francisco 154 Liberty Street, New York 








Direct and Alternating Current 


(Generators 


Built in all capacities 


Have you our new publication 
**Plants and Types’’? 


National Electric Company 


Milwaukee 


, Kilbourne & Clark Co. 
Type R. B, Three-Bearing Belted Alternator Seattle and San Francisco 
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the efficiency of a power driven pump, especially where 
you had to pay for power in the shape of electric current 
at so many cents per kilowatt-hour? A difference of 
even as much as 25 per cent. is often found to exist 
between different types of pumps, and at this rate many 
makes of pumps would easily ‘‘eat their heads off’’ in 
a year; or, in other words, would be expensive if you got 
them for nothing. 

The WORTHINGTON TURBINE PUMP combines 
the best efforts of American and European engineers 
with the results of several years of development, costing 
™ si aie $300,000. In our quest for efficiency we have not 
Worthington 5-inch, xour-stage, TURBINE PUMP. Capacity 500 gallons neglected other things. We have made the pumps 
pet minute, 225 pounds water pressure, amply strong; we have designed them for the individual 

requirements of different services; we have made them 

of different materials for different liquids; we have separated the bearings from the casings, making them longer lived 
and easier to lubricate; we have adapted the speed to all types of prime movers; but first, last and always, we have 
brought the power consumption down to a point where the Turbine Pump becomes a commercial success. Other 
makers prefer to talk about other things, but we guarantee the efficiency. 





















"a 
i 


Write for Catalog W-50 J.E. 


HENRY R. WORTHINGTON, niw' york’ cirv..| 

















“eas” 
SS lp 
WK 


URDINES \ 


Victor a 


The steadiness of running under 
varying loads and positive gate 
control particularly adapt these 
wheels to hydro-electric power 
plants. Built for all heads and 
conditions. 


(Reus 









et 


DAYTON, OHIO, U. S. A. 
SAN FRANCISCO SALESROOM, 11-13 FIRST STREET 
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M. J. WALSH CO. 


PORTLAND, OR. 






























INDEX TO CONTENTS 


Illustrated articles are marked with an asterisk (*), editorials with a dagger (+) 


Problems that Confront Engineering and Kindred Industries 
on the Pacific Coast, by George W. Dickie ............. *395 
The Principles covering the Valuation for Rate Fixing pur- 
poses of Water Works Under Private Ownership, by 
pS a Fe OO Sees OS ee eee 4400 
Latest Developments in Single Phase Motors for Commercial 
Power Purposes, by W. A. Layman...... ...... ......05: ~408 
On the Cost of Irrigation by Electrically Driven Pumps From 
Transmission Services, by W. W. Wheeler...... ....... *4II 
Commercialism at Gas Association Conventions, by Lucius S. 





I Sa cE sb nle ao wew iis uw bb ees Ske ees *413 
Water Power as a Factor in Industrial Development, ‘by 
Charles H. Baker. «........... 2 SS I EB ahs FE *415 
et Oe Es a te gan ee Seles Sheeet wens 417 
The Business of the Gas Association.......... ivcaxse ox eee 
Whither are We Going....... Pe ee el a cance Sh oh bude gee +420 
Par Weatern Development ........000 2005 sc ccesee ves nik cee SD 
EE PE aac. ae cb hea Whas bess sab 0 oe de's 422 
PUIG Ba OA oie G Sec ia) <5 sv wale eptahca: eaeed heat secteme 422 
Willamette Iron and Steel Works Forge to Front. aes 
Removed to New Quarters........... i Pe ee 
Irrigation Work in Kaleia, Kauai, H. T..................... 424 
Curtis Steam Turbines in Japan PR tee aoe lee culed a we eten ab 425 
ty tues **Eietre Gremt Barner NO. 2... 2.5 ck ccc cc cce ee G25 ‘ 
Water Supply by Compressed Air.......... 2.2.6 -eeeceeeee 425 We Carry the Largest Line of 
How Sse Stand Fire and Water.......... 6... ccecce vce 426 # * 
Allis-Chalmers’ Remarkable Extension..................... 426 El t Ch d | 
Standard Underground Cables at Portland.................. 426 ec ric an e iers 
The Filling of a Rush Lamp Order.... ..........ccccc0s cee 427 and 
ee = the Chicago Pneumatic Tool Company......... 427 a - 
IN ly) Wigs a pn We bd Sp vs eee. 6 xs.ap woe hee 427 
News Note of the ion ‘| Electrical Supplies 
ass fete eee ee eee reece nena eee sees eeeees sees enee 427 
NC bo ta Be ola. 6 <p 00 Miran baw Maladie o ones ca 43 429 ‘ 
65 oles <tiicin ged cc rae he Oe anltinln we wb kn 430 West of Chicago 
PR cS wns aces awe a ghee pbs ses 20 kan 430 WRITE FOR CATALOGUES AND DISCOUNTS 













Jackson’s Horizontal Series Five-Step Centrifugal Pump for Raising Large Quantities of Water Against Very High Heads. 


The pump above illustrated is one which we built for a large mining company in Southern Oregon to be used in 
hydraulicing. It has a capacity of 10,000 gallons per minute and is designed to operate against a head of 450 feet, being 
direct connected to four 400 horsepower water wheels. 

As far as known, this is the largest high-head centrifugal pump installation in the world, and the 
same is giving very good satisfaction. 

As in all our pumps, this one is automatically balanced against end thrust, and is fitted with automatic ring-oiling 
bearings, which run continually for several weeks without filling. For further information write for Catalogue No. 39. 


BYRON JACKSON MACHINE WORKS, 411 Market St., San Francisco, Cal. 
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DOBLE 
Tangential Water Wheels 


are superior in 


design, material, workmanship, 
efficiency and durability 


Awarded the Grand Prize at the 
St. Louis World’s Fair 


Write for our Bulletins 


~~ 


ee pes SS 
"er eh be = Te . 


Abner Doble Company 


ENGINEERS 
Fremont and Howard Streets 


San Francisco, U. S. A. 
EXCLUSIVE LICENSEE IN CANADA 


THE JOHN McDOUGALL CALEDONIAN IRON WORKS COMPANY, LTD., MONTREAL 
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We invite inspection of the Westinghouse-Parsons Turbo-Alterna- 
tor now running at the California Powder Works, Pinole, Cal. 










We are authorized to extend this invitation by the superintendent. 


Operators in Westinghouse-Parsons Turbine Stations are not ordered 
to refuse information to visitors. 


HUNT, MIRK & CO. 


ENGINEERS 
Pacific Coast Agents 


614 Mission Street 


Telephone Main 1459 


Crossley Building San Francisco, Cal. 


Complete Power Plants 
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If you are buying wire for 
Power Transmission or Railway Feeders 


you are interested in 


ALUMINUM 


Send for complete information 


THE PITTSBURGH REDUCTION CO. ee oe ee ae Pittsburgh, Pa. 


JNO. MARTIN & CO., Pacific Coast Agents 
77 New Montgomery Street, San Francisco, Cal. 
















PORCELAIN BASE 
STEEL 
PINS 


Used in connection 
with 


VICTOR 
INSULATORS 


increase the mechanical 
and electrical strength 
of the line, and are 
permanent. ~) eee 


We Are Governing 
more horsepower of water wheels than all the 
other makers combined 


We received a GOLD MEDAL at St. Louis— 
the highest award 


We guarantee our governors to be the best 
Our guarantee means something 













“THE INSULATOR BOOK’’ 
OR ne Fee ee many eter eed Riays 


The Locke Insulator Mig. Co. 
Victor, N. Y. 













The Lombard deleiica Company 


ASHLAND, MASS. 









Jno. Martin & Co., Pacific Coast Agents 


Jno. Martin & Co., Pacific Coast Agents 
77 New Montgomery Street San Francisco, Cal. ; 


77 New Montgomery Street 











San Francisco, Cal. 
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CLASSIFIED LIST OF ADVERTISMENTS. 








Alternators 
National Electrical Co. .........06....5.0eee ee v 
Aluminum 
SON cs TU so kee dnc ce gnee bs cc iysiene ste x 
Pittsburgh Reduction Co..... -......seseeeees x 


Avenarius Carbolinium 
Smith & Co., John R.... 2... cece eee e eee cceveeelll 


Batteries, Primary 


California Electrical Works ...........+.+. xxx 
Century Electric Corporation ......... sooo Xxvi 
Klectric Appliance Co.......-+...+++ cesses xviii 
Standard Electrical Works..... 02... e..cssefl 
Western Electric Co. .....0.... ce ceesseceeee xxx 


Batteries, Storage 


Century Electric Corporation.............. xxvi 

Electric Storage Battery Co..... weeceeeeD 

The Pacific Carbon and Battery Co.. «+e kvi 
Belt Dressing 

Dixon Crucible Co., Jos. .........+.esseeeee -xxii 

Smith & Co., John pei Cheated * tool 
Boilers 

Moore C. C. & CoIMe .......c sc vcce coccesse iv 

Standard Electric Works... ......-+++++eee0 bi 

Beet WER e te Be Ge. o's ven cc cevccecesvececceseces ix 

Tracy Engineering Co...........-+ --. see xxvi 
Boiler Compounds 

Dearborn Drug and Chemical Works..... xiii 
Castings 

Thompson Bros.....-....-+++-eeeeeeeeees ss xxvii 
Circuit Breakers 

Cole Co., Johm Run. ccesccrscccesevesesececess xv 

Chtee OR i TR cincocccce ccdccccescossss presi xv 

Electric Appliamce Co.........0+ -seseee0+- xviii 

Fort Wayne Electric Works...........-+-+- iii 

Kilbourne & Clark Co....... ...ceeseeeceee xxii 
Conduits 

American Circular Loom Co.......-+-«+++-- XV 

Century Electric Corporation...........+... xxvi 

Cole Co., J R.. a pdbaeeuelbabentiees KV 

Electric A pliance _eose gs gonat at dele xviii 

National Conduit and Cable Co............. xxii 

Sloane Co., Chas. F.........6--s00+ ae xxxi 
Conduit Fixtures 

Electric Appliance Co...... 2... 6+ee eens eeeee xviii 

Bisa Oo., Cet Biase sins ic oc cedinc cctsines coed xxxi 
Cross Arms 


Carter & Co., George. E 








Electric Appliance Co... . 46 Widnes 
Union Lum stab keeveke-6. nesbbas sees 
Dynamos and Motors 
Alia CS BBs ccs otc ccccs ccc ccece ce xvii 
Brooks-Follis Electric Corporation....... xxviii 
California Electrical Works......... os oe 
Century Electric Corporation... a xxvi 
Fort Wayme Electric We ie Sntineeecenecesd = 
ort Wayne ee i 
Gomereh Mileatrie Co Di. ndinnin «mcibeeesecenie 
Kilbourne & Clark ‘Co. Li pte eaeoheninw sss xxii 
Northern Electrical Mfg. Co ..... 6 ene 
Standard Electrical Works. ..................++. «ii 
Stanley-G.I. ee Pe Qs ci ceccsia xxxii 
CAGE I, EG sce. cde eevesiccce cvenees xxxi 


Western aa. ining svne sec ape 
Westinghouse Elec. and Mfg Co 


Electrical Instruments 
Cole Co., John R.......... 
Cutter Co., Tbittibivgeesdseceee soc 
Electric Appliance Co Nee neniotinns 
Fort Wa cee Watts. 
Genera 





g- > 
Westinghouse Elec. and Mfg. Co........... xviii 
Weston Electrical Instrument Co............. iii 


Elevators. 


Van Emon Engineering Co............... xxviii 
Willamette Iron and Steel Works........... xix 


Engineers, Chemical 
Smith, Emery & Co........... c.eeeeeeeee xxvii 





Engineers and Contractors 
Brooks-Follis Electric Corporation...... .xxvii 
Byllesby & Co., H. M ......---+ csseeseeee xxii 
California Electrical Works ..............+..MXX 
Copnmnes, THREE FF. was. ccc cic c ccc cousins xxvii 
Century Klectric eens incase eseesaiae xxvi 
Cole Co., Jom R. wee cers sss cece cececeececess 
Copeland MENGE, Mh diinessc. sox bones: eoall 
Cory, Meredith & oe 
Doble Co , Abner.. 
General Electric Co. eececees 
Hall, Leon M.... 
Hunt, Mirk & Co........- 
ackson, D. C. and W. B 
Kilbourne & Clark Co..........-s.-ceceees 
DEMMROM, RB. B...o vvsesvcesscscccee wcoes 
Meese & Gottfried Co. ..... 2... ce ee-cceeecenees 
Moore, C. C. & Co. Inc......... «- veoas coenee 
POTS tink swechébecdem. cau actaces “seed 
Seokt, W. TE. . .gcemeses 
Standard Elec. Works......... give ccabastglen i 
eens: We. GUE. dock 6s dene cvccccccceweses i 
Stanley-G. I. Blec. Mig.Co .. ....-seseeeee xxxti 
Sunset Electric and eng « Co.. xxvii 
Thaxter, H.C.. S cevesesecd . xxvii 
T E neering iii ndae.” sadchies +-xxvi 
WO BONS PUNEy Baie sacs pesccsccccnes cee xxvii 
OP URE ccticdeacdtwerccs gaccsee<aes xxvii 
Westinghouse Elec. and Mfg. Co......... xviii 
Engines, Gas and Gasoline 
Allis-Chalmers Co.............. a maecn women ine 
Deeere Ge Ga, Ces. ©. Tme.... 2. ccccccsccecs iv 
Westinghouse Machine Co................ xviii 
Engines, Boilers, Heaters etc. 
RE TIIOE CD. 5 00 cn cvcicecccccccvcccevens xvii 
IEEE UE, aac 6k cos cecccccsscoamesecees «ix 
Meare & Oe... Cham ©. Ime... cccce: seccccsses iv 
Ohmen Engine Works...............-0+00+: xxii 
Standard Elec. Works. .......0cescceescceees ii 
Tracy Engineering Co.................++0+ xxvi 
Westinghouse Machine Co................ xviii 


Willamette Iron and Steel Works... ..... ...iii 


Gas Engineers 
The Western Gas Construction Co........ xxviii 


Gas Works Machinery 


The Western Gas Construction Co........ xxviii 
Hydraulic Machinery 
Doble Co.. Abmer........-.+-..00--... viii, xxvii 
Dow, Geo. E. Pumping Engine Co.. oo one 
Se ED eindb-o c arswesebdesekcee secon ix 
PRO ic ccs cben Sesvecceswrecesace ceed xxi 
Lombard Governor Co..... ; Sha Shae 
Martin & Co., Jmo ...-...--+--0-: hinews eine 
Moore & Co., Chas. C. Inc. .........6. soeceees vi 
Pelton Water Wheel Co... ...........cseeee0 «- v 
WERE, TORT Rove cc cccc coves veccccees vi 
Ice Making Machinery 
RE SOU ias vadcscccccecdicvecéivecs i 
Insulators and Insulating Material 
Bossert Hiec. Coms. Co .........00.200 cocwees xv 
Brooks-Follis Electric Co........ ........ exxviii 
EE ME EES cckh-bé 0 cand b¢0eccnecences xv 
Electric Appliance Co............0.eeseeees xviii 
Port Wayne Electric Works................4. iii 
Hemingra ee aie su de ce ndbeneues xxxi 
TY Eds GBAia Bovn cbc c6ncic coccencececces xiii 
Locke edetor a « Wis tek kee ce ncte se x 
Martin & Co., Jno... dieses ; x 
= Dt aginst 104100 enkeeeehews i 
SSID Givecevecccessscccen xiii 
Standard Underground ST A Se ceves shee i 
I ON, I cvs crecets ésccecectes xxxi 
Lamps, Arc 
Benjamin Electrical Manufacturing Co....xxxi 
Electric Appliance Co..... ........00..000- xviii 
Fort Wayne Electric Works _............... iii 
EE GM cc recnndccccccceccse ces -i 
Gimmmard Miec. Works... .........ccccccccces os ii 
Stanley-G.I. Electric Mfg. Co............. xxxii 
Westinghouse Hlectric and Mfg. Co........ xviii 
Lamps Incandescent 
California Incandescent Lamp Co......... xxix 
Electric Appliance Co.......... ........... xviii 
Gtmmtne Meee. Works... ....66 cic cece cccces ii 
Meters, Gas 
EE Se ee xxxi 
Paint, Insulating 
UGS WD OD Sec ckies s ccc ccse xxvii 
Pipe 
Abner Doble Co. .....-..6. 0... eeeeee vii, xxvii 
to, eee xxiii 
DendaRs duteevecécmenpaee xxii 


Schaw-Batcher Co 








Poles, Ties, Brackets etc. 


Carter & Co., Geo. E...... 6.2 c eee ceeeeees xxiii 

John M. Klein Electrical Co.................- xx 

Klein, Mathias & Sons................+...- xxii, 

Wee FcR OB. oc cccccccccccces cccces xxi 
Power Transmission Machinery 

Messe & Gottfreid Co. .............--e++-05.-- i 

Willamette Iron and Steel Works earaneaas xix 
Pins, Insulator 

Hardwood Planing Mill Co................. xxii 

Locke Insulator Manufacturing Co...... x 
Pumps, Centrifugal 

Byron Jackson Machine Works.............. xii 

Dow, Geo. E. Pumping Engine Co.. . dil 

TERN Ee GO oe Fe ceveccccnweecccccccc ces ccs xx! 

Ci. Cr MECC teuwhecece coceccaceces iv 
Pumps, Steam 

Allis-Chalmers Co.......-.....-005 cee eeeees x Vii 

Dow, Geo. E. Pumping Engine Co............ iii 

Moore & Co., Chas. C. Imc...........6....005- iv 

Worthington, Hemry R..........-.. -.-.-.55- vi 
Roofing 

Bonestell, Richardson & Co ............-..- xxii 

IN II, dks 66 eK ccccesececccce xxvii 


Supplies, General Electrical 


Brooks-Follis Electric Corporation....... xxviii 
Century Electric Corporation...............xxvi 
Electric Appliance Co...... Sr indeenhe ates xviii 
Electrical Supply Co ....... ......... .. XXVii 
I i nce ccscscescceccscces i 
John M. Klein Electrical Co.. xx 
Hart & Hegeman Manufacturing Co xxxi 
H. W. Johns-Manville Co ... ..........+... xiv 
Kilbourne & Clark Co..... .. ..... veces xxii 
Northern Electrical ae les xix 
Standard Elec. Works.. iadevoumsacecs ti 
Walsh M. J. Co............ jacoacadaeaa 
Westinghouse Elec. and Mfg. nc aicach xviit 
Switchboards 
MNS Time. Came. CO. occ ccc cc cccs: ccccce XV 
Century Elec. Corporation............... .xxvi 
NSS TES EEE TELE xv 
Drendel Switchboard Co...... ciinsardinctk alien teal xix 
CE TINIE QR cncwescse cv cccccsecsce aa 
Stanley-G. I. Hlec. Mfg. Co................ xxxii 
Westinghouse Electric Mfg. Co............ xviii 
Tape 
NS EES At xv 
Electric Appliance Co................ <veueg Weel 
New York Insulated Wire Co................ xv 
RE ah aic adn cecntcepeseé vectes ec i 
Telephones and Supplies 
Brooks-Follis Electric Corporation....... xxviii 
California Electrical Works................. xxx 
Blectric Appliance Co............cceccesees xviii 
Kilbourne & Clarke Co.............6..20 240: xxii 
Transformers 
California Electrical Works .......... «oe 
Electric Appliance Co........ .....+-4+.. xviii 
Fort Wayne Electric Works ..... ...........iii 
i we rak do aunscéess cocsecsese i 
oe xxii 
bo xxx 
Westinghouse Elec. and Mfg. Co...........xviii 
Traps, Steam 
es SE > cease cvcesieescossct iv 
Valves 
American Balance Valve Co............. o. (EE 
Moore & Co., Chas. C. Inc........... 66. ceeeeee iv 
Standard Elec. Works. ...............seeessseeee-ii 
Water Wheels 
Abner Doble Co.... .............-.-. viii, xxvii 
EE a UL .e Caccbce. Sekienesc ccc ces xxi 
Pelton Water Wheel Co. ................0000--¥ 
EEE vi 
Water Wheel Governors 
EE iredudkeads o60ceec cvccese cos: xxi 
Lombard Governor Co.......... .. ihiatccaell 
Martin & Co., Jno............ 2 
Pelton Water Wheel Co.. ib Pddnee e6onss ox v 
Wires and Cables 
California Electrical Works ............... «Xxx 
i Ps haeuddsaee occqneseceseuce: xv 
Electric Appliamce Co...........-....-.. xviii 
National Conduit and Cable Co......... .. xxii 
New York Insulated Wire Co...... ........ xv 
IS Sc cadceewe cortevesccscccese i 
Pittsburgh Reduction Co. , x 
Roebling Sons Co., John A................. xiii 
Simplex Electrical Co.. The..............000e li 


Standard Underground Cable Co........ baesll 
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G. E. WITT CO., Engineers 


504 Mission Street, San Francisco, Cal. 


Samson Gas, Gasoline Distillate and 
Crude Oil Engines 


Embodies all the requirements of a first-class engine, made right, 
works right and the prices are right. We also sell the Sam- 
son Centrifugal Pump, well known among the reclamation 
districts on the Sacramento River. 


Pacific Coast Agents for 
Atlas Tube Cleaners and M. F. G. Little Giant Oi! Burners 
SEND FOR CATALOGUE 


Arthur R. Haskins Co. 


PHONE BUSH !!9 
Gas and Electric Fixtures 
Brass and Iron Bedstcads 


Wiring of All Kinds 
Ornamental Bronze 
Work 


FACIFIC COAST AGENTS 
Doorenbos Arc Gas Lamps 


501 to 505 Howard Street 
SAN FRANCISCO 


The Handbook of Tables for 
Engineering Calculations 


BY R. C. POWELL and W. E HAWLEY 


is valuable to EVERY engineer 
BECAUSE it is devoted entirely to the saving of TIME and 
ENERGY involved in ENGINEERING CALCULATIONS 
BECAUSE it contains matter of value not found in 
ANY OTHER HANDBOOK 


It is the only book of its kind published 
Leather Bound, Prepaid, $1.25 


A. E. and [. E. Handbook Committee 
P. 0. Box 107, Berkeley, Cal. 


Wagner Electric Mfg.Co. 


ST. LOUIS 


Single Phase Alternating Current 
Elevator Motors 


WHAT OTHERS SAY OF THEM 


An Extract From August Issue of Journal Published by 
the Union (St. Louis) Electric Light and Power Co. 


A. C. Motors for Elevators and Refrigeration 


The St. Louis market of Swift & Co., at Fourth Street 
and Chouteau Avenue, has recently been equipped with 
alternating current motors. An important innovation is 
the use of a single phase alternating current elevator motor 
operating under the same conditions asa direct current 
motor. It starts, stops and runs with practically the same 
characteristics as the direct current motor. 

This motor is of ten horsepower, 1200 revolutions per 
minute, and is connected to a Moon slow speed freight ele- 
vator of 5000 pounds capacity. The Wayner Electric Mfg. 
Co. is now supplying this type of motor for elevator service, 
and its success will be u great boon, both to central stations 
and consumers in districts where alternating current alone 
is available. 

In the basement of the building a thirty-horsepower 
Waguer motor drives the refrigerating machinery, which 
serves to maintain the cooling room, 40x75 feet, at a tem- 


“perature between 32 and 42 degrees Fahr. Through a 


counter shaft the motor drives a Ball ammonia compressor 
o” twenty-five tons capacity, and a Smith-Vaile triplex cir- 
culating pump. The Union company supplies the lighting 
and power service. 


Pacific Coast Offices: 
San Francisco, Cal , Rialto Building, Mr. A. J. Myers, District Manager 
Portland, Or., McKay Building, Mr. S. B. Pike, District Manager. 
Seattle, Wash., Pacific Block, Bogart & Bates, Agents. 
Spokane, Wash , 327 Mill Street, Nixon & Kimmel, Agents. 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 G now that business is good 


(Clean Boiler.) Tryit. DEARBORN FEED WATER TREATMENT | 
rumen” 99-33 Rialto Bidg., Chicago, Ill. 


Dearborn Drug and Chemical Works, 


New Lexington High Voltage Porcelain Company 


MANUFACTURERS 


“CROWN” Porcelain Insulators for High 
Tension, Operating Up to and Including 
60,000 Volts Working Pressure 


Send for Blue Prints, Tests, Etc. to 


Sole Sales Agent 


7 Arch Street, 315 Empire Building, 120 Broadway, 
BOSTON, MASS. ATLANTA, GA. N. Y. CITY, N. Y. 


JOHN A. ROEBLING’S SONS 


TRENTON, N. J. 


AKERS OF WIRE ROPE AND OF . 


Bare and Insulated Copper Wires and Cables for All Electrical Purposes 





25-27 FREMONT STREET, SAN FRANCISCO, CAL. 
Telephone Private Exchange 67 
First and Stark Streets, Portland, Or. 343 First Avenue South, Seattle, Wash. Alameda and Requena Streets, Los Angeles, Cal. 
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CROCKER-WHEELER ALTERNATORS 


FOR ALL SERVICES 





ANY TYPE ANY SIZE 


Among other A. C. Generators now building for Cali- 
fornia customers are three 4000 K. V. A. machines 
for California Gas and Electric Corporation. 
One 1200 K. V. A. machine for The Los 
Angeles Pacific Electric Railway Co. 


SEND FOR BULLETINS 
C. W. Standard 100 K, V. A. Belt Type A. C. Generator 
Jn Outputs Ranging From 30 io 250 K. V. A. 


Crocker-Wheeler Company 


Manufacturers of Alternating and Direct Current Apparatus 


SAN FRANCISCO OFFICE DENVER OFFICE 
Fremont and Howard Streets Ampere, N. J e 525 Seventeenth Street 





These boxes have maximum insulation for the 
current-carrying parts and to protect the insulation 
from weather conditions. The external casing has 
a hinged rubber gasket cover. The inside prrcelain 
box has on its cover the well-known ‘‘ Lobster 

-Claw”’ driver, by means of which the fuse may be 
inspected without removal and removed without 
danger from the live parts. 

Our complete catalog of Sachs’ ‘‘Noark’’ Fuse 
Devices is now ready and will be mailed free on 
application. Divided into three parts—250 volts, 
600 volts and 1500-10,000 volts. State which is 





wanted. 


TYPE Cc, “NOARK" STANDARD, 2500 VOLTS, |-50 AMPERES 


NEW YORK LOS ANGELES 


| 
MILWAUKEE ® SEATTLE 
SG ohns-Manville Co. sss: 
BOSTON e * e MINNEAPOLIS 


PHILADELPHIA LITTLE ROCK 
ST. LOUIS Manufacturers of Asbestos and Magnesia Pipe and Boiler Coverings, Asbestos Packings, Roofings, Etc. | NEW ORLEANS 
PITTSBURG LONDON 







SAN FRANCISCO BRUSSELS 


CLEVELAMD 100 WILLIAM STREET * = NEW YORK | BRUSS 
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NEW YORK — BOSTON CHICAGO SAN FRANCISCO 

NEW YORK INSULATED WIRE COMPANY 
Rubber Covered Wires 
Grimshaw White Core 


Raven White Core 


Telephone, Telegraph, High-Volt- 
age, Lead-Covered Cables 


Friction and Rubber Tapes 
Grimshaw Tapes, White and Black 
Grimshaw Splicing Compound 
Competition Splicing Compound 


Made in any width up to 26 inches 





COMPLETE STOCKS STANDARD SIZES CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 
I. T. E. Circuit Breakers 
STREET RAILWAY PANELS 
C.-S. FLUSH SWITCHES 


Are Mechanically Perfect 


| MUNIT WALL BOXES 
COMPLETE STOCK OF SWITCHES AND WALL BOXES CARRIED IN SAN FRANCISCO 













CHELSEA i NEW YORK CHICAGO SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 


Electroduct Conduit, Circular Loom Conduit 


Approved by All National Boards of Fire Underwriters 


ELECTRODUCT = Complete stocks all sizes carried in San Francisco 


THE BOSSERT ELECTRIC CONSTRUCTION CO. 


SOLE MANUFACTURERS AND PATENTEES OF 


Plugged Steel Conduit Boxes 
Monitor Conduit Bushing and Locknuts 





Large Saving Can Be Made by Using Bossert Boxes, Bushings, Locknuts, Etc. 
Complete Stocks Carried in San Francisco. 






JOHN R. COLE COMPANY 


Pacific Coast Sales Agents 







658-60 MISSION STREET Telephone Main 1197 SAN FRANCISCO, CAL. 
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American Balance Valve Company 
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Bayley s Sons, Wm . 

Benjamin Electrical Masututeriog Co 
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Bossert Electric Construction Co., The.... .... 
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Classified. . cata op 
California Electrical Wavles..« 
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Pacific Carbon and Battery Co 


Paretins Pabat O0., TE xc sccecccccocdscese 
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Pittsburgh Reduction Co., The 

PUGET TOURS nsilne onde ccnsdsccccccccsccens vi 
Roebling's Sons Company, John A.. xiii 
Schaw-Batcher Company Pipe Works, The.. -xxii 
Schott, W.H . wink 

School of Practical Waaiacerion.. 

Seattle Electric Co 

Simplex Electrical Co., The 

Sloane Chas. F. Co 

Smith, Emery & Co 

Smith J. R. & Company 

Smith, W. Stuart 

Smith, Francis 

Sonthern Pacific Co 

Standard Electrical Works 

Standard Underground Cable Co 


Stanley-G. I. Electric Manufacturing Co.... 
Sunset Electric and Engineering Co 


The Western Gas Construction Co............. 
Thompson Brothers 


Tracy Engineering ee 
Union Lumber Co .,. se ou bdeecus 


Van der Naillen, A ... 

Van Kmun Kngineering Company. 

Vulcan t}on Works. menrennd 
Wagn er Hlectric Manufacturing C ©o.. 

Walsh M. J. Co.. . 
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Welsback Co 
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Co., The xviii 

Westinghouse Machine Co., The 

Weston Electrical Instrument Co 

Worthington. Henry R 

Western Gas Construction Co ...... ...... 

Witt, G. E. Co 

Willamette Iron and Steel Works........ 


LET US TALK TO YOU ABOUT 


DRY BATTERIES 


The ‘* Teleco,”’ for instance, is made especially for all Open 
Circuit, Bell and Telephone work. 

It is of that grade that when you use them on a job you 
know that it is complete, and you wont have to replace the bat- 
tery inside of a month or so, lose your man’s time, your own 
temper and money, and have a doubtful customer as to your con- 
struction ability. 

The ** Teleco”’ cell is made for this class of work from cor- 
rect formula, highest grade material, and by efficient men. 

Another point, they-are made here in San Francisco, and we 
can assure you of fresh batteries—that’s worth considering. 

We also make Batteries for Automobiles, or Jump Spark 
work, but we’ll tell you about them later. 

In the meantime we will be very pleased to quote prices and 
furnish other information. Write us. 


The Pacific Carbon and Battery Co. 


Phone Main 1243 


105 Front Street San Francisco, Cal. 








THE JOURNAL OF ELECTRICITY, POWER AND GAS. xvii 





Allis-Chalmers Co’s Works 






Cincinnati, O.—Electrical Department 
The Bullock Electric Mfg. Co. 





CHICAGO WORKS No.1 = . 
Crushing snd Cement Machinery CHICAGO WORKS No. 2—Mining Machinery. 






WEST ALLIS WORKS—Milwaukee 
Steam Engines, Gas Engines, Hoistin a Blowing Engines, Pumping Engines, 
Steam and Hy ulic Turbines. 









ny 





NT 


RELIANCE WORKS—Milwaukee 
Flour Mill and Saw Mill Machinery, 
Power Transmission Machinery. 


General Offices, Milwaukee, Wis. 


Pacific Coast Office, Rialto Building, San Francisco, Cal. 


P : a 
ae. ae 


SCRANTON WORKS—Sugar Machinery. 
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Westinghouse Prepayment Wattmeter 


Is The Most Satisfactory 


Satisfies The Central Station Manager 


Because he knows he is getting money 
to the full value of his current. 


Satisfies The Consumer 


Because he knows he is getting cur- 
rent to the full value of his money. 


Westinghouse Electric & Mfg. Co. 
; Pittsburg, Pa. 


San Francisco, 425 Market St.; Seattle, 314 Occidental Ave.; Los Angeles, 617 Trust Bidg.; 
Salt Lake City, 151 Main St.: Denver, 429 Seventeenth St., and all other large cities. 


Por Canad.: Canadian Westinghouse Co., Limited, Vancouver, B. C. 


Westinghouse Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 


Por particulars address nearest sales ot/ice of 


The Westinghouse Machine Co. 


Works, East Pittsburg, Pa 
New York, 10 Street. ; Chil, 171 La Salle Street. Pittsburg, W Building. 
Sales Offices ) Soon ah gene ieee Ciasiseati, 1111 Traction Bldg. Puladstttda, Stephen Gieaed Bailes. 
| Charlotte, N. C., South Tryon Street. Atlanta, Equitable Building Denver, 512 McPhee Bidg. 
San Francisco, Hunt, Mirk & Co., 614 Mission Street. 


‘The Long Dark Nights 


are coming when you must be prepared to furnish 
light and plenty of it. You can.do this more satis- 
factorily to your pocket book and to your customer 
if you use high grade material to do the work. Up 
to the present time nothing has been discovered that 
will do this work like Packard incandescent lamps, 
Packard transformers and Adams -~ Bagnall arc 
lamps. Any one of these three important factors in 
good illumination will help to bring results, but the 
use of all three will make the SHORT DAYS days 
of leisure instead of labor. 


yy 
: 
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TRY THEM 


\ 


Electric Appliance Company 


CHICAGO AND SAN FRANCISCO 
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WE HAVE THE HABIT 


of building 


Switchboard 


and 


Tablet Boards 


Entire Theatre Installations 


At Prices 
That Are Right 


BETTER CONSULT US 


Drendell Switchboard Co. 


625 Howard Street San Francisco 















Northern Special Low 
Frame Spherical Motor 


ELEVATOR MOTORS 


A FULL line of equipments designed 
for the work — easily applied — 
simple — durable — compact. 





PROMPT DELIVERIES 


BULLETIN WN 


Northern Electrical Mfg. Co. 


ENGINEERS—MANUFACTURERS 
Madison, Wis., U. S. A. 





DESIGNERS AND MANUFACTURERS 


of the following line of high grade specialties 
MARINE AND STEAMBOAT MACHINERY 
LOGGING AND HOISTING ENGINES 
POWER TRANSMITTING MACHINERY 
PACIFIC COAST SAW MILL MACHINERY 
ELECTRIC HOISTS 
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DO YOU KNOW THAT 


Chapman’s Rotary Well-Boring Machine, which 
has a record of sinking and casing a well 


1000 FEET DEEP IN 24 HOURS 


Is being successfully operated in 


CALIFORNIA NATURAL GAS FIELDS? 
For full particulars write to the Sole Agents, 


California Hydraulic Engineering and Supply Co. 


17 and 19 Fremont St., San Francisco, Cal. 


American Balance Valve Company 
BALANCED MAIN VALVES 
Guaranteed Under 250 Pounds Pressure 


We Have the Latest Types for Any Engine, Double Admission and Double Exhaust 
Perfect Satisfaction Guaranteed 


We Make and Sell the Nixon Safety Stay Bolt, Simplest, Cheapest and Safest, 1,000,000 in Use, and 
American Metallic Packing, the Best 


American Balance Valve Company 
Rialto Building San Francisco, Cal. 


The Most Complete Stock of Tele=- 
phone Material on the Pacific Coast 


a plies a a —s 
n ging ol Tike / ty) (th é eee ee a Sn Battery 


Right Prices = 7 7 7 antcr 


Prompt Shipment " as FRB reve 10 hbaers| . Catalogue 


- Send for Phone 


105=107 Battery Street 


SAN FRANCISCO, CAL. 
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San Francisco, Cal., March 6, 1905 


On account of an increase in line voltage above 
50,000, we are replacing 11-inch Locke insulators 
with 14-inch, and have the following for sale: 

40,000 No. 316, with glass center. 
20.000 No. 318, with porcelain center. 
3,000 No. 323, with porcelain center. 

These insulators have been in use at 50,000 volts 
for the past two years, and, except where subjected 
to fog, they 
have given 
practically no 
trouble at 
this voltage. 


For further 
information 
address 








California Gas and Electric Corporation 


R1ALTo BurLpinc, SAN FRANCISCO 








KNIGHT’S 
WATER.... 
Weel... 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 


Address all communications to 


KNIGHT & CO. 


eee =—s Sutter Creek, Cal. 
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Bare Copper Wires |Kithourne & Clark Co. 


Weatherproof Wires 


Paper Insulated Cables 
FOR PITTSBURG TRANSFORMERS 


Power, Telephone. Telegraph Immediate Shipment from San Francisco Stock 


Large Stock Weatherproof Wires, Bi 8 Se 
Double and Triple Braided, in Stock Saas 


The National Conduit and Cable Co. 
146-150 Second Street, San Francisco, Cal. Telephones 
: Cooper-Hewitt Lamps 
Fire Alarm Apparatus 
Electrical Supplies 


Sse" | 519 Mission St. SAN FRANCISCO 
Hardwood Planing Mill Co. 24% 4058. Telephone James 7521 
A Superior and Economical Building Paper ts 


re = | NOX-EM-ALL 


nes are of the hi ng e open frame type, having large bear- 
a. and ee ee ew operate under high s and pres- Owing to its High Finish and Uniform ‘Thickness it is splendidly 
adapted for insulating purposes. It is made from long fibre 
stock, and has many times the strength and dur- 
ability of the filled or 3-ply red building paper. 


For prices and book containing samples of our full line, address 


ie ae BONESTELL, RICHARDSON & CO. 


nish ight ch mga t 
bought from the 
OHMEN ENGINE WORKS PAPER OF EVERY DESCRIPTION 


132 Main Street, San Francisco 
401-403 Sansome Street - San Francisco. 


FOR NYDRAULSS par gamer en eee AND POWER PLANTS. For TEeL.zGraPa 
Manufactured fro of IRON or STEEL by MODERN MACHINERY TELEPHONE 
Exxzorrio Lieut 


The Schaw-Batcher Co. Pipe Works neem 


503 MISSION ST., SAN FRANCISCO. 211-219 J cee SACRAMENTO shh Seis indie cian Watt 6 hemi onathen 


“OIL vs. GREASE” Union Lumber Company 
wT" DIKON'S FLAKE ORAPHITE oe 


As an ingredient of greases. Copies of this booklet free on request. 
Joseph Dixon Crucible Co., Jersey City, N. J. 
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GEORGE E. 


ALL RAIL 
Round Red Cedar 


Sawn Redwood 


Crocker Building 


EVERYTHING 


IN 


LINEMEN’S 
TOOLS 


Send 2c. Stamp for 48 Page Catalogue 


Expert workmen depend upon 


KLEIN’S TOOLS 


For doing their best work. See that your tools are stamped 
M. KLEIN & SONS—None other genuine 


MATHIAS KLEIN & SONS 


95 West Van Buren Street, Chicago, III. 


Francis Smith & Co. 


Manufacturers 
85 Fremont Street 














San Francisco 
x 


Iron cut, punched and formed 
for making pipe on the ground 
where required. 

* 


F or 


WATER 


WORKS, All kinds of tools sup- 
MINING, plied for making pipe 
HYDRAULIC, iasianateia 
IRRIGATION AND when required 
POWER PLANTS, WELL 
PIPE, ETC., ALL SIZES 


rd 
WATER AND OIL TANKS 


* 
We are prepared for coating all sizes of 
pipe with asphaltum 


CARTER & CoO. 


POLES 


PINE CROSS ARMS 


Phone Main 545 


SHIPMENTS DIRECT FROM STUMP TO LINE 


SHIPPERS 


San Francisco 


H. M. BYLLESBY & COMPANY 


(Incorporated) 
ENGINEERS 
NEW YORK LIFE BUILDING 


CHICAGO, ILL. 


Design, Construct and Examinations 


Operate Railway, Light and Reports 


Power and Hydraulic Plants 


CEDAR POLES 


IN STOCK 
We have the following poles on our skids 


ready for immediate shipment: 
2000 8-inch 25 
1100 7-inch 30 
1270 7-inch 35 
1400 8-inch 35 
3670 7-inch 40 
3100 8-inch 40 
1560 7-inch 45 
1735 8-inch 45 
2200 8-inch 50 
1150 8-inch 55 
465 8-inch 60 


Buy your poles direct from the producer 
and receive prompt shipments and satisfaction 
generally. 


Wire for delivered Prices at our expense. 


THE LINDSLEY BROTHERS CO. 


PORTLAND, OR. SPOKANE, WASH. 
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Reservations and all arrangements for your trip East 


via PORTLAND and YELLOWSTONE PARK 


MADE BY 


T. K. STATELER, General Agent 
C. E. JOHNSON, Traveling Passenger Agent 647 Market Street, San Francisco 
125 West Third Street, Los Angeles, Cal. 
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Yosemite 
Valley 
National 
Park 


Among the mountain peaks of the Sierra Nevadas, one hundred and fifty miles 







MERCED RIVER, YOSEMITE VALLEY 






east of San Francisco, is a wonderful gorge—the Yosemite Valley National Park. 






This valley is seven miles long, varies.from one-half to a mile in width and is 






walled in almost completely by cliffs rising in sheer precipices on each side from 





3300 to 6000 feet above its green floor. 






Waterfalls innumerable abound here. One of the most beautiful is Vernal 
Falls, where the Merced River, eighty feet wide, drops three hundred feet into the 


chasm below. It is so situated that, catching the sunlight, the effect is given of a 







magnificent shower of diamonds. 





Among the many domes, spires and pinnacles is the magnificent Half Dome, 


8927 feet above sea level, or nearly 5000 feet above the valley floor. 






Every Californian and every visitor to California should visit this beautiful 
“Garden of the Gods.” 







The best way to reach the Valley is by the Raymond-Wawona Route, through 
the Mariposa Big Tree Grove. 







Full information and finely illustrated 





books concerning this wonderful valley can be 






had of any agent. 






Southern Pacific 






YOSEMITE VALLEY 


THE HALF DOME, 
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San Francisco | Los Angeles 


FUEL ECONOMY 


THE TRACY ENGINEERING CO. 


High Grade Power Plants 
For Every Service 


Pacific Coast Agents for 


Edge Moor Water Tube Boilers 


The Edge Moor Water Tube Boiler possesses to the fullest extent the best elements of water tube type of boiler. 
It has the maximum area for circulation and the gases are carried in close contact with all the heating 
surfaces. This boiler insures a steady water line, unimpeded circulation, effective heating 
surfaces, dry steam, quick response to unusual demands, and simplicity of con- 
struction, with perfect accessibility to all parts. 






Send for Catalogues. Estimates cheerfully furnished. 


Jobbers of Supplies, Engineers and Contractors 





GOULD STORAGE BATTERIES 


For Lighting, Automobiles and Railway Regulation 


Armature Winding, Switchboard Construction, Lighting 
Installation and Repairs 


Write for Prices and Particulars 


Century Electric Corporation 
28 Second Street, San Francisco, Cal. 


Telephone Bush 352 
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ce Le CORY 


Telephone Main 3414 


WYNN MEREDITH 


ENGINEERS 


Rooms 910-11-12-13 Union Trust Building 


Ww. H. ALLEN 


San Francisco, Cal 


Expert Examination. Advisory Reports. Construction Supervision. Design of Complete Equipments. 
Betterment of Existing Systems. Engineering and Financial Examinations. 


DUGALD C. JACKSON, C. E. 
WILLIAM B. JACKSON, M. E. 
MEMBERS 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
AMERICAN SOCIETY OF CIVIL ENGINEERS 


°" ENGINEERS EXPERTS 
MADISON, WIS. 


EDWARD F. CANNON & CO. 


Electric and Hydraulic Engineers 


309 McKAY BUILDING 


Third and Stark Streets Portland, Or. 


ABNER DOBLE COMPANY 
Engineers 
Complete Hydro-Electric Power Plants and Long 
Distance Transmissions Designed and Constructed 
Fremont and Howard Streets, San Francisco 


LEON M. HALL 


CONSULTING ENGINEER 
IN MECHANICS, 
ELEcTRICITY, 
MINING. 


814 Hayward Building, San Francisco 
Telephone, Main 980 


R. S. MASSON 
Consulting 
Electrical 


Engineer 


232 Crocker aoe 769 Pacific Elec. Bldg. 
San Francisco, Los Angeles, Cal. 
"Phone Bush = 


W. STUART SMITH 
Consulting Engineer 
Electrical, Mechanical and Hydraulic 


Expert Examination, Advisory Reports, eer 
ope Machi 


9538 Dwight aa BERKELEY, CAL. 


H. C. THAXTER 
Electrical and [Mechanical Engineer 


120-130 New Montgomery Street 
Rialto Building San Francisco, Cal. 
Telephone Private Exchange 580 


G. FPF. WAKEFIELD 


Surveyor and Engineer 


Specialty : 
vising Hydro-Electric Power Development. 
Surveys Executed in All Portions of California 


Room 22, Porter Building, San Jose, California. 


Examinations, Surveys, Reports, Super- 


F. J. PAZAK 


Consulting and Contracting Telephone Engineer 
For Building and Equipping Complete 
TRiephons Plants 


PLANTS LAID OuT CONSTRUCTION SUPERVISED 
234 Crossley Building San Francisco 


CLEM. A. COPELAND, M.E. 


Consulting and Supervising Electrical 
and Mechanical Engineer 


Bradbury Bidg. Los Angeles, Cal. 


WwW. H. SCHOTT 
ENGINEER 
1218-1221 MARQUETTE BUILDING, CHICAGO 
Electric Railways Financed and Built Complete 


DESIGNER AND BUILDER—Central Station Heating, 
Gas, Electric Light, Water Works and Power Plants. 


—SOCHOOL OF— 


PRACTICAL ENGINEERING 


(BLEcTRIOAL, CIVIL, MINING AND MECHANICAL) 
Surveying, Drawifg, Architecture and Assaying. 


113 Fulton St. » : : San Francisco 
block above New City Hall) 


A. vane: DER NAILLEN, President 
Send for circulars Established 1864 


SMITH, EMERY & CO. 
Chemists 


and 
Chernical Engineers 


Bureau of Inspection and Tests 


INSPECTIONS: Iron, STEEL, RAILS, Prpr, BRIDGE 
AND BUILDING MATERIAL, CARS, ENGINES, 
BOILERS, FACTORY EQUIPMENTS 
ANALYSIS oF METALS, FUELS, Gas, CEMENT, 
ASPHALTUM, FEED AND DRINKING WATER, ETC. - 


83-85 New ‘Montgomery Street 
San Francisco 





Thompson Brothers 
EUREKA FOUNDRY 


Manufacturers of 


Castings of Every Description 


AND 


Cast Iron Water, Gas and Steam Fittings 





127-129-131 Beale Street 


Between Mission and Howard 
Gas Work a Speciality San Francisco 


ELECTRICAL SUPPLY Co. 
LANGER CO., Props. V. SOLLMAN, Manager 


MANUFACTURERS OF 


Electrical and [lechanical 
Instruments 


MODELS AND NOVELTIES 


Gear Cutting, Tool Making, Etc. 





60 FIRST ST. (top floor) SAN FRANCISCO 
Telephone Black 2171 


2} 


School of 
Engineering 


Electrical Engineering 
Civil Engineering 
Mechanical Engineering 
Steam Engineering 
Gas Engineering 
Mining Engineering 


Send for Catalogue. Will be sent free by addressing 


E. P. HEALD, President 
24 Post Street San Francisco, Cal 


Sunset Electric 


and 
Engineering Co. 
LIGHTING AND POWER 
DEVELOPMENT 


Specifications, Estimates, Superintendence 
Appraisals and Advisory Reports 


J. L. LAMBIRTH, Manager 
92 Fifth Street Portland, Or. 


WANTED 


A first-class machinist to take charge of a 
general repair and jobbing shop in San 








Francisco. Good salary to the right man. 
References required. Address box 5061, 
this office. 


free 


A new book on Elect- 
rical Insulation sent free 
on request. 

The Paraffine Paint 
Company, 24 Second 
Street, San Francisco. 


Electrical 
Insulation 
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CRUDE OIL GAS APPARATUS 


AND COMPLETE 


Gas Works Machinery and Appliances 


“The Western Gas” PACIFIC COAST OFFICE We plan and super- 
All Iron Gate Valves vise the construction 
For Gas Works 410 Mission Street San Francisco of Gas Works 


Western Gas Double Gate Valves 


Gold Medal St. Louis Exposition 


The essential requirements 
of a ‘‘gas valve”’ are: 
. Thatit will not stick when handling foul 
gases. 
2. That it can be relied upon to close tightly 
under such circumstances. 
3. That it may betested as to tightness while 
in use, 
4. That the interior may be accessible for 
ees ae ae cleaning without removing it from the line, and 
tt MON r without other interruption to its use than merely 
WESTERN GAS VALVE AND ITS PARTS shutting it off. 


The Western Gas Construction Co. 
Main Office and Works FORT WAYNE, IND. 


Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 













Brooks-Follis 
Electric Corporation 


527 Mission Street San Francisco, Cal. 
Phone Main 861 





Manufacturers of all kinds of 






Electric, Hydraulic. 
and Belt Elevators 






Dynamos and Motors 
Engineers and Contractors 
Electrical Supplies 








Estimates given on all kinds of Electric and Hydraulic Machinery 
Inspection of Motors and Elevators. 







Write for Prices and Details 
Electrical Repair Work a Speciality 


Fostoria Lamps, Wiring Supplies, Kellogg 
Telephones, Line Material, Stanley 
Meters, Mica, Micanite and 
Insulating Material 






52-54 Natoma Street, near Second 
. Between [lission and Howard Streets 







Telephone Main 5679 San Francisco, Cal. 
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Do Not Forget Us When in Need 


We make a specialty of 





MATERIALS FOR POLE LINE CONSTRUCTION 


Anchor Rods, Cross Arm Braces, Pole 
Steps, Lag Screws, Machine Bolts. 


















Our No. 2 and No. 3 Metal Insulator 
Pins for high tension lines are recom- 
mended and used by the best engineers. 












For Electric Railways 








we manufacture 


Track Bolts, Eye Bolts, Brackets 
Brake Shoes, Etc., Etc. 





















SPECIAL FORGINGS AND “CASTINGS 





PROMPT DELIVERY. RIGHT _PRICES 


Benicia Iron Works 


City Office and Salesroom 
519 Mission Street, San Francisco 


Factory 
Benicia, Cal. 


Walrath Gas and Gasoline Engines 


For Electric Lighting and Power 


For Private and Municipal Lighting and Pumping Plants 
Cannot be Beaten. Simple, Compact, Economical and 
Reliable. The Most Convenient Power to Install. 


Write for full particulars and Catalogue A. 


Marinette Gas Engine Co. 


H. W. Titus, Special Sales Manager 


604 Montgomery St., Room 304 SAN FRANCISCO 
“General Office and Works, Chicago Heights, Ill. 
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The Welsbach Light 


The Ideal Light for Stores or Dwellings 


Will Brilliantly Illuminate a Room 
Thirty Feet Square 


The Opalite 


is composed of the best burner, 
mantle and glassware on the mar- 
ket, consisting of No. 668 high 
candle -power Welsbach Burner, 
No. 4197 Intensive Cap Mantle, 
first quality Welsbach (4 inches 
long) and No. 302 opal globe of 
German manufacture, the highest 
standard of glassware made in the 
world. 

The burner has set screw for 
mantle wire and will fit the stan- 
dard size of mantle. The adjust- 
ment of burner is very simple, 
exactly regulating the air and the 
flow of gas under any pressure. 


Welsbach Company 


359 Sutter Street 





San Francisco, Cal. 


Electric Generators 


and Motors 


All Kinds of 


Electrical 
Installations 


Electric Illuminated 
Signs 


The Seattle Electric Co. 


907gFirst Avenue, Seattle, Wash. 
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The New Gladstone-Lalande Battery 


A THOROUGHLY RELIABLE BATTERY 


In which all the objectionable features possessed by other caustic soda batteries are eliminated 


A distinctive feature of this battery is the perforated flat copper spring clamps 
for holding the copper oxide plate 


It is not necessary to soil the fingers in renewing this battery 
Adopted by the principal gas engine manufacturers and steam railroads 
A COMPLETE STOCK CARRIED AT SAN FRANCISCO 


CALIFORNIA ELECTRICAL WORKS 


547 MISSION STREET, SAN FRANCISCO, CAL. 


PROMPT SHIPMENTS GOOD PRICES 
ALL ORDERS ARE RUSH ORDERS 














THE 
BEST 
STORE 
LIGHT 
IN USE 
TRY 
ONE 
AND 
SEE 








ARC-BURST—ALL LIGHT 


There is 
Economy in 
Replacing 
Your 

Arc Lamps 
with 


ARC-BURST 
CLUSTERS 


Saves 

25 to 40 
Per Cent 
of Your 
Light Bill 


No Mechanism 
No Flickering 
No Trimming 


BENJAMIN WIRELESS CLUSTERS—NATIONAL CODE STANDARD 


Benjamin Electric Mfg. Co. 


New York 
332 CROSSLEY 


San FPrancisco 
SAN FRANCISCO 
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PACIFIC METER 
COMPANY 


222 Mission Street, San Francisco, Cal. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station 
Meters, Provers, Gauges, Etc. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


Prepayment Gas Meters 


Our Own Patents. Strong. Simple. 


PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 





Hemingray Insuators 
For Voltages up to 75,000 


Used upon the entire installation of the Northern 


Crossley Building 


California Power Company 


World’s 






Exclusive Pacific Coast Sales Agents 


Standard 


The Chas. F. Sloane Co. 


San Francisco, Cal. 


New York Block, Seattle 


A HEART TO HART TALK 


THERE IS NO SWITCH MADE THAT IS AS GOOD 
AS A GENUINE HART 


This is the Standard Push Button Type 





MADE BY 


The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 


SOLD BY EVERYBODY EVERYWHERE 


THE CHAS. F. SLOANE CO. 
Exclusive Pacific Coast Sales Agents 
CROSSLEY BUILDING, SAN FRANCISCO 


Stimson Building, Los Angeks 
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meet all electrical and mechanical require- 
ments. They are semi-inclosed, with hinged 
covers, and are remarkably efficient and of 
symmetrical appearance. 


The frames or field rings are of the bi-polar 


or multi-polar type according to the size of the 
motor. Journals are of hard phosphor bronze 
and self-aligning. ‘The core is of the drum 
type, built of thin disks of soft annealed steel. 


ere 


The shaft is of crucible steel ground to gauge 
and with polished bearings. The coils are 
machine formed of round insulated copper 


wire or are of ribbon or bar wire according to 


ll 
i 
. 
i) 
| 
H 


theircapacity. The coils are, therefore, readily 
replaced. 

The segments of the commutator, to which 
parts special care is given in construction, are 
of drop-forged copper or hand-drawn copper, 
according to the size of the motor. The insul- 
ation is soft mica selected to wear evenly with 
the segments. Brush holders are of the simple 
box type, the brushes being adjustable to any 
tension without interfering with the operation 

Type “L” Motor Driving a Radial Drill of the machine. 
Type “L” Motors are particularly well adapted for driving machine tools. Their 
design is such that constant speed at each position of the rheostat is assured, even 
though the load varies through wide limits. 


SEND FOR MOTOR BULLETIN 145 


PACIFIC COAST OFFICES 


69-75 New Montgomery Street, San Francisco, Cal. 
Pioneer Building, - - Seattle, Sash. 








as 


Q 









Illuminated Dial 
Station Instruments 





WESTON 


These instruments are constructed upon the 
same general principle as our regular Standaro 
Portable Direct Current Voltmeters and Am- 
meters, but are much larger and the working 
parts are inclosed in a neatly designed dust-proof 
cast iron case which effectually shields the in- 
strument from disturbing influences of externa 
magnetic fields. 


Weston Electrical Instrument Co. 
Main Office and Works 
Waverly Park, NEWARK, N. J., U. S. A. 
New York Office: 74 Cortlandt Street 


Lonpon: Audrey House, Ely Place, Holborn 
PARIS, FRANCE: E. H. Cadiot, 12 Rue St. Georges. 
BERLIN: European Weston Electrical Instrument Co., Ritterstrasse, ss. 


Avenarius Carbolineum 


Will preserve your poles, ties, insulating boxes and all other struc- 
tural timber above or below ground or water for at least three 
times its natural life. It will save you delay, trouble and expense 
caused by break-downs, and also lessen your lumber bills. We 
sell to the leading telephone, telegraph and power companies, 
breweries and distilleries, sugar refineries and ice works, mining 
and smelting companies, ship builders and dock owners, flour mills 
and warehouses, railroads and steamship companies 


Send for literature and testimonials free 


JOHN R. SMITH & CO. 


Sole California Agents 
900 Battery Street San Francisco, Cal. 


Steam 





Electric 





and 





Power 





Pumps 




























All of our pumps bullt on the interchangeable system. Duplicate parts constantly kept on hand. 
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Type SPD Motor, Form 3 


WOOD SMALL POWER MOTORS 


operate 


Copying Machines, Vibrator Outfits, 
Titubator Outfits, Dentist’s Drills, 
Sewing Machines, Letter Sealers 


They may be connected to AC or DC Lighting Circuits 


FORT WAYNE ELECTRIC WORKS 


69 New Montgomery Street, San Francisco, Cal. 
Pioneer Building, Seattle, Wash. 


Hydraulic 
Machinery 
of 
Every 


Description 


179 First Street, 


Geo. E. Dow Pumping Engine Co. sn rrancisco, cat 


iii 
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In An Employee's Suit for Damages 


Because of Injuries Sustained Through an 
Unfortunate Mix-up With the Machinery 


The Supreme Court of Rhode Island found for the employer, because the plant was equipped with the 
Monarch Engine-Stop and Speed Limit System, and the machinery was stopped within a few seconds 


by means of conveniently placed push switches operating the Monarch Stop. When the courts recognize the Monarch 
System as an important factor of safety, isn’t it about time that YOU began to think seriously about it? 


The Monarch System protects you at every point. 
no matter from what cause. 


It protects you against a racing engine and its disastrous results, 
It protects you from shut downs, involving loss of business and the expenditure of past 


profits in costly repairs. It protects you against loss of ammonia and the food or other products which are damaged 
by its fumes. It protects you against damage suits; and last, but by no means least, it protects your employees from 
serious injury, or death, that is avoidable by the prompt shutting down of your engine. Compared with the cost of 


repairing damages caused by a bursting flywheel, its cost is almost ridiculously small. 


It is more than insurance, 


because it prevents—prevents not only the destruction of life and limbs which cannot be replaced, but also the loss by 
enforced idleness, of profits that can never be regained. — 


“As Others See Us’ is a 48- 
page book of unquestionable 
proofs, contributed by those 
who know, from their own ex- 
periences, what the Monarch 
System is and what it does 
Ten minutes spent in reading 
it may easily save you as many 
thousands of dollars some day, 
if you will heed what you read 
and act upon it, and, while 
you're about it, ask for book- 
let “What Justice Douglass 
Said.” 


GENERAL PACIFIC COAST AGENTS 





The Monarch Engine-Stop 
and Speed Limit System does 
exactly what we say it does, 
whether actuated automatic- 
ally by the engine itself or by 
means of push switches from 
any partof the plant. And it’s 
fresh proof. Of course, if you 
are looking for the lowest 
priced ‘‘safety” device, that’s 
one thing; but if you’re look- 
ing for a system of absolute 
reliability and certainty of 
action—a system whose de- 
pendability has been demon- 
strated times almost without 
mumber—that is another 
proposition and this is the 
place to come. 
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THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA, PA. 





‘Chloride Hccumulators’ Exide Batteries 
FOR ‘ 
Electric Railway and Central Lighting Stations Electric Aineatin Sparking Batteries 
Isolated Lighting and Car Lighting Complete Stock in San Francisco Storeroom 
SEND FOR BULLETINS 635 Howard Street 


San Francisco Office: 326 RIALTO BUILDING. eRe AGA SO. eR Oe avers TON: 


Pelton Wheel Facts 


Each wheel is designed expressly for the 
conditions under which it is to operate. 


Its simple construction admits of adaption 
to any speed and power. 


High efficiency and the best of mechanical 
construction are guaranteed. 


The PELTON is the result of 18 years ex- 
perience in water wheel construction. 


Double Pelton Unit Direct Connected to Exciter 


Large Catalog on Water Power Sent to Those Interested 


The Pelton Water Wheel Co. 


118 Main Street, San Francisco 154 Liberty Street, New York 


Direct and Alternating Current 


(jenerators 


Built in all capacities 


Have you our new publication 
‘*Plants and Types’’? 


National Electric Company 


Milwaukee 


ee Kilbourne & Clark Co. 
Tipe R. B, Three-Bearing Belted Alternator Seattle and San Francisco 
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Jackson’s Mine Sinking Series 
Turbine Pump 
Direct Connected to Westinghouse Motor 


This pump has many advantages over the steam pump, as it does away 
with all valves, stuffing glands, steam and exhaust pipe, etc., there being no 
pipe to adjust its length but the discharge pipe. The electric wires, which take 
the place of steam pipes, are made long enough to cover any desired range of 
sinking without renewal. 

It can be operated against any head, and can be designed for any quantity 
ranging from 1oo gallons per minute upwards. The quantity to be pumped can 
be instantly and perfectly regulated by the discharge valve. 


For Full Information Write for Catalogue 39 


Byron Jackson Machine Works 
4l1 Market Street, San Francisco, Cal. 


We desire to call your attention to our pump exhibit at the Portland Fair giving a practical demonstration of our pumps 
hydraulicing in placer mines 


The PLATT TRON WORKS Go 
) VICTOR “Ya TURDINES « 


Victor =e 


The steadiness of running under 
varying loads and positive gate 
control particularly adapt these 
wheels to hydro-electric power 
plants. Built for all heads and 
conditions. 


DAYTON, OHIO, U. S. A. 
SAN FRANCISCO SALESROOM, 11-13 FIRST STREET 
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G. E. WITT CO., Engineers 


504 Mission Street, San Francisco, Cal. 


Little Giant and Incandescent Oil Burners 





WE GUARANTEE OUR OIL BURNERS 


To give the highest evaporation and efficiency possible to be 
obtained from crude oil. We claim from 5 to 30 per cent. saving 
over other burners. More Little Giant Burners sold than all other 
makes combined. 


Over Two Thousand Five Hundred in Daily Use 
SEND FOR CATALOGUE 





emeencinnr 





We Carry the Largest Line of 


Electric Chandeliers 


aun 
— = 


Electrical Supplies 


West of Chicago 
WRITE FOR CATALOGUES AND DISCOUNTS 


Something 
New Again 


If you need it we 
make it 
AND 


OUR PRICE ISRIGHT 


ALSO 


Any Style Panels 
or Switchboards 


&* 
WRITE US 
* 


Drendell 
Switchboard 
Company 


625 Howard Street 
San Francisco, Cal. 





AUTOMOBILE CHARGING PANEL 
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DOBLE 
Tangential Water Wheels 


_— a —— 


design, material, workmanship, 
efficiency and durability 


Awarded the Grand Prize at the 
St. Louis World’s Fair 


Abner Doble Company 


ESTABLISHED 1850 


ENGINEERS 
Fremont and Howard Streets San Francisco, U. S. A. 


EXCLUSIVE LICENSEE IN CANADA 
THE JOHN McDOUGALL CALEDONIAN IRON WORKS COMPANY, LTD., MONTREAL 
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Baker & Hamilton 


2 to 10 Pine Street Telephone Exchange 32 San Francisco, Cal. 





ened k Russell 


Automatic Cut-Off Engines 


for 






Electric Lighting 


Simple and Compound 






Direct Connected and Belted 






HIGHEST POSSIBLE ECONOMY 












E. M. DART Mra. co. | Powell’sNew Model “Star” Valve 
Providence, R. I oe | BEST 






STEAM 
METAL 
BRONZE 

A 
Symmetrical 
Perfect 
Valve 




















Specify 



















Removable the 
Disc Powell 
The Best “Star” 
is the Valve 
for 
Cheapest 
Your 







A SS Plant 





MANUFACTURED BY 


DART UNIONS THE WM. POWELL CO. 







Specified by Exacting Engineers —- — 
NON-CORROSIVE JOINTS High Grade Brass and Iron Steam Engineering Specialties 





TIGHT JOINTS ASSURED = 
Kept in Stock and for Sale by 


Catalogue on Application BAKER & HAMILTON, San Francisco 
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Wagner Electric Mfg. Co. missouri 


Some Interesting Transformer n Be a 7 Za z = 
- — a _ wo 
History = hy, ecischalas a 1m Zt 
The step-up and step-down 10,000- S/S hk. fe. y 
a es . a ae 


volt transformers installed here- es seal ip 
=n Prael 


with were one of the earliest high < 
tension oil-filled equipments in- oe 
stalled on the coast. The appa- S2_, Ye 


ratus. as the illustrations indicate, 
was of unusual mechanical design 


judged by the standards of today; f | 
but the effectiveness and durabil- 
ity of the installation is amply cf] 


vouched for by the letters appear- 
ing herein. 


i ss . ee 
c/ 


— 
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THE STEP-UP EQUIPMENT INSTALLED AT THE MILL CREEK STATION OF THE REDLANDS LIGHT AND POWER COMPANY 


erformance Step- THE EpIson ELEecTrIc COMPANY 
" am ” i ; Los ANGELES, CAL., August 16, 1905 


Mr, W. A. Layman, General Manager Wagner Electric Manufacturing Company, St. Louis, Mo.: 

My DEAR Mr. LayMAN—Yours of 2nd instant was duly received, delay in reply being caused by my submitting the matter to our superintendent for 
statement as to the operation of these transformers since they passed from my control June 1, 1901. His statement is as follows: 

“Answering yours of the 7th inst. as to my experience with the Wagner transformers installed in No. 1 Mill Creek power house in 1896, beg to say that it 
has been highly satisfactory, and I know of no transformers on the system that have been given harder, her treatment than these transformers. We had a 
pair of them at the cement works overloaded 50 per cent for a very long period, and for a —_ deal of the time 100 per cent. The oil in them had not been 
changed for years, and on opening them up we found no greater dam than natural baking of insulation due to heat produced by the unusual overload. I can 
state without hesitation they have been satisfactory from every standpoint.” ; 

To this Ican add that the transformers were installed under my direction as president of Redlands Electric Light and Power Company at its power house 
in Mill Creek Canyon during 1896, and after being in use there several years were later moved to the works of the California Portland Cement oe oe at 
en Oe. a they _ used by us as step-down transformers, delivering power to them as = —_ —. These cane aa pave probably been given 

e ha an h pote: t nm our s ; ve never n ie rouble. ‘ou : 
the hardest usage y high potential transformers on our system, and have never given ys the slightest t H. B. cr Tied Ties jens. 
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THE STEP-DOWN EQUIPMENT INSTALLED AT THE SUBSTATION IN THE CITY OF RIVERSIDE 


( F. A. WORTHLEY, SUPERINTENDENT 
\ ELECTRIC LIGHT DEPARTMENT 

) City OF RIVERSIDE 

{ RIVERSIDE, CAL., August 11, 1905 


Performance of the Step-Down Units 


Wagner Electric Manufacturing Company, St. Louis, Mo.: 

GENTLEMEN—Replying to yours of the 2nd, we are pleased to state that the three 10,000-volt transformers referred toin your letter have been in constant 
use at the plant of the City of Riverside Electric Light Department since 1896. These transformers have given entire satisfaction, having frequently overloaded 
them 50 or 75 percent. The service has been all that we could ask, and the transformers are now in good condition. Trusting this information is satisfactory to 
you, we remain Yours truly, 

CITY OF RIVERSIDE ELECTRIC LIGHT DEPARTMENT 
: Per F. A. WORTHLEY. 
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If you are buying wire for 
Power Transmission or Railway Feeders 


you ate interested in 


Send for complete information 


THE PITTSBURGH REDUCTION CO. : : : : : Pittsburgh, Pa. 


JNO. MARTIN & CO., Pacific Coast Agents 
77 New Montgomery Street, San Francisco, Cal. 


“ 


We Are Governing ie VICTOR 
oo gina Se Insulators 


We received a GOLD MEDAL at St. Louis— 
the highest award 


We guarantee our governors to be the best 
Our guarantee means something 


reliable 


STRAIN INSULATORS 
For CORNERS— 
DEAD ENDING- 
LONG SPANS- 


Furnished in all voltages 


The sand sais bilan 
ASHLAND, MASS. The Locke Insulator Mig. Co. 
Victor, N. Y. 


Jno. Martin & Co., Pacific Coast Agents Jno. Martin & Co., Pacific Coast Agents 
77 New Montgomery Street San Francisco, Cal. 77 New Montgomery Street San Francisco, Cal. 
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NEW YORK BOSTON SAN FRANCISCO 
NEW YORK INSULATED» WIRE COMPANY 
Rubber Covered Wires P > Friction and Rubber Tapes 
Grimshaw White Core , WITS i Grimshaw Tapes, White and Black 
Raven White Core : ss _ Grimshaw Splicing Compound 


Telephone, Telegraph, High-Volt- " Competition Splicing Compound 
age, Lead-Covered Cables neat ’ Made in any width up to 26 inches 


COMPLETE STOCKS STANDARD SIZES CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


I. T. E. Circuit Breakers 
STREET RAILWAY PANELS 
C.<S. FLUSH SWITCHES 


Are Mechanically Perfect 


MUNIT WALL BOXES 
COMPLETE STOCK OF SWITCHES AND WALL BOXES CARRIED IN SAN FRANCISCO 


CHELSEA NEW YORK CHICAGO SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 


Electroduct Conduit, Circular Loom Conduit 
Approved by All National Boards of Fire Underwriters 


Complete stocks all sizes carried in San Francisco 


THE BOSSERT ELECTRIC CONSTRUCTION 60. 


SOLK MANUFACTURERS AND PATENTEES OF 


Plugged Steel Conduit Boxes 
Monitor Conduit Bushing and Locknuts 


Large Saving Can Be Made by Galeg ‘Bossnst Boxes, Bushings, Locknuts, Etc. 
Complete Stocks Carried in San Francisco. 


JOHN R. COLE COMPANY 


Pacific Coast Sales Agents 


658-60 MISSION STREET Telephone Main 1597 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 % now that business is good. 


(Clean Boilers.) Tryitt DEARBORN FEED WATER 


SEND A GALLON JUG OF WATER FOR ANALYSIS 


Dearborn Drug and Chemical Works, "ric 29-33 Rialto Blidg., Chicago, Til. 


New Lexington High Voltage Porcelain Company 


MANUFACTURERS 


“CROWN” Porcelain Insulators for High 
Tension, Operating Up to and Including 
60,000 Volts Working Pressure 


Send for Blue Prints, Tests, Etc. to 


KLiinete 


Sole Sales Agent 


7 Arch Street, 315 Empire Building, 120 Broadway, 


BOSTON, MASS. ATLANTA, GA. N. Y. CITY, N.Y. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


AKERS OF WIRE ROPE AND OF . . 


Bare and Insulated Copper Wires and Cables for All Electrical Purposes 





25-27 FREMONT STREET, SAN FRANCISCO, CAL. 
Telephone Private Exchange 67 


First and Stark Streets, Portland, Or. 313 First Avenue South, Seattle, Wash. Alameda and Requena Streets, Los Angeles, Cal. 
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“Noark” Service Boxes 


Main Line 2 and 3 Poles. 250 and 300 Volts. 


As a service switch and fuse box the ‘*“NOARK” 
stands alone in the field. No other make ap- 
proaches anywhere near it. 

They are exceedingly compact, neat and well 
constructed, capable of standing all the abuse a 
service box is usually subjected to. 

They are fitted with a fuse carrier attachment in 
the cover by means of which the fuse may be 


1-400 Lamps 


manipulated as part of the cover and act as switch 


This switching feature is obtained by 
the use of our ‘‘Lobster’’ Claw Clamps, which are 
attached to the cover and are taken care of by a 
nut from the exterior. 


You Need Our Electrical Catalogue No. 14 
_ Shall We Send You | a Copy? 


LOS ANGELES 
SEATTLE 
KANSAS CITY 
MINNEAPOLIS 
TATTLE ROCK 
NEW ORLEANS 
LONDON 


NEW YORK | PARIS 


BRUSSELS 
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(ates Rock and Ore Breakers 


Unequalled for producing crushed stone 
for railway ballast, street macadam, concrete, 
furnace flux, or for the preliminary crushing 
of ore and the reduction of cement clinker, 
slag, phosphate rock, etc. | 








New Style “K’’ Breaker 





Style ““D’? Breaker | 


A stock of GATES BREAKERS of various styles and sizes, together with a full line of repair 
parts, are kept on hand at San Francisco for immediate shipment to points in that territory 


Our San Francisco Office: Ground Floor, Rialto Building 





IU DAE LEI INE SAP OEE Sep ah WE owe LNCS 





Canadian representatives, Allis-Chalmers-Bullock, Ltd., Montreal 
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Westinghouse 
Outdoor Type D Oil Switch 


Designed especially for use with A. C. Series Arc 
Lighting Systems, for controlling banks of trans- 
formers, isolating overhead or underground mains 
and feeders, and operating inductive loads of all kinds. 
It is a double-pole, single-throw switch, enclosed in a 
compact weatherproof case, and weighs but 4o lbs. It 
can be easily mounted on poles or cross-arms, or may be 
hung in manholes where underground systems are used. 


Maximum capacity 200 amperes at 3300 volts. 


Westinghouse Electric & Mfg. Co. 


Pittsburg, Pa. 
San Francisco, 425 Market St.; Seattle, 314 Occidental Ave.; Los Angeles, 617 Trust Bidg.; 
Salt Lake City, 151 Main St.: Denver, 429 Seventeenth St., and all other large cities. 
For Canada: Canadian Westinghouse Co., Limited, Vancouver, B. C. 


Westinghouse Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 


Por particulars address nearest sales office of 


The Westinghouse Machine Co. 


Works, East Pittsburg, Pa. 














Res Vol eee Chicago, 171 La Saile Street. Phlegetatio, 
Sales Offices  { Boston, 131 State Cincinnati, 1111 Traction Bidg. Greed Boltiles. 
Charlotte, N. C., South Tryon Street. Atlanta, Equitable Building Deuree’ bit McPine Bide. 
San Francisco, Hunt, Mirk & Co., 614 Mission Street. 





CRIP re S 


Have you figured up the expense of keeping in repair your crippled arc lamps? Should you do so you 
would find you were paying for your first year’s repairs about double what a high grade arc lamp 


would cost you on which there would be no repairs. 


The Adams - Bagnall arc lamp is the highest grade arc lamp manufactured. It is simple in construc- 
tion, durable and efficient and built for hard service. On account of its simplicity in mechanism it 


does not get out of order. 


We send the Adams-Bagnall arc lamp out on trial, and if it is not all we claim for it we pay the freight. 


Electric Appliance Company 


CGHICAGO AND SAN FRANCISCO 
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WESTERN ELECTRIC WORKS 


Motors and Dynamos 


General Electric Supplies 


MANUFACTURERS OF 


Switch Boards, Tablet Boards 


and 


Steel Boxes 
a Ss 


We Sell Electric Heating Appliances, Connecticut Tele- 
phones, Peerless Incandescent Lamps, Faries and 
P’Olier Shades and Portables 
We Repair Motors, Dynamos and Arc Lamps 
We Install Isolated and Marine Plants 
We Buy Second-Hand Motors and Dynamos 


se Ss 
Estimates Freely Given Correspondence Solicited 
es 


Western Electric Works 
61 Sixth Street, Portland, Or. 


| MOTORS FOR GRINDING WORK || 


Northern Dust-Proof Motor-Operating Gerdper Disc Cleaner 


RTHERN machines designed tor this service have liberal dust- 
proof bearings, thrust collars, eucaiie tool steel shafts. 
We know the best way of getting results on sttiediben, grinders 
SEE BULLETIN No. 489 


Northern Electrical Mig. Co., RSsson Wists: 


DESIGNERS AND MANUFACTURERS 
of the following line of high grade specialties 


MARINE AND STEAMBOAT MACHINERY 
LOGGING AND HOISTING ENGINES 
POWER TRANSMITTING MACHINERY 
PACIFIC COAST SAW MILL MACHINERY 
ELECTRIC HOISTS 
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RECORD: 1000 FEET IN TWENTY-FOUR HOURS 
Chapman’s Patent Rota 





The first well sunk by this PROCESS in 
California made a record of goo feet in two 
weeks, including unavoidable delays. 

Is it not worth your while to consider a Pro- 
cess that can do work like this? It can be 
attached toa STANDARD RIG. 





Californialtydraulic Engineering 
and Supply Company 


17 and 19 Fremont St., San Francisco, Cal. 
WE CARRY A FULL LINE OF OIL WELL SUPPLIES 


American Balance Valve Company 


SAN FRANCISCO, CAL. JERSEY SHORE. PA. 


Balanced Slide and Piston Valves 


The Baldwin Locomotive Works has just placed an order for 320 Semi- 
Plug Piston Valves to equip 160 Pennsylvania Railroad Engines 


SEND FOR DESCRIPTIVE CATALOGUE 













American Balance Valve Company 


Rialto Building San Francisco, Cal. 











A A. G. STOLL, Vice-Paes, ano Treas. : W. C. BRUMFIELD, SecreTaRY We Wiil Be Glad to 
Complete ‘Submit Samples of 
2a Columbia Incandescent 
° 


‘ < Lamps for 
Standard and Special @ Comparative Test 


Electrical Supplies 





of All Kinds Write for full information 
Se on FEDERAL Porcelain 
Catalogues a = Enameled Steel Signs and 
ee _— pecialties. 
on Request 108-107 BATTERY ST. SAN FRANCISCO, CAL. - 
; AGENTS FOR 
GENERAL ELECTRIC COMPANY .............--..-.--- saci D. C. and A. C. Motors and Generators 
BE, ‘WH. FORTIR rare VLA COPIES ooo c cask ctascecvccde whssns seeeee “No-Ark” Fuses.and Cut-Outs 


EXCLUSIVE AGENTS FOR 


COLUMBIA INCANDESCENT Lamp Company, Columbia Standard Miniature and Crystal Meridian Type Lamps 
FEDERAL ELECTRIC COMPANY, Porcelain Enamel Steel Electric Signs and Specialties 
STANLEY G. I. Company, Type ‘‘Z’’ Transformers 
Utica FIRE ALARM AND TELEGRAPH COMPANY, Telephone Apparatus 
OLIVER MANUFACTURING CoMPANY, Equipoise Telephone Holders 
AMERICAN WATCHMAN’S TIME DETECTOR Company, Watchman’s Clocks 
BURRILL PROGRAMME CLOCK COMPANY, Programme and Secondary Clocks 
GrumorE Evectric Company, ‘Sunshine’? Lamps 
NoRTON ELECTRICAL INSTRUMENT COMPANY, Voltmeters and Ammeters 
ELECTRICAL SPECIALTY CoMPaNyY, Automatic Flashers and Flasher Signs 
A. G. KAUFMAN MANUFACTURING Company, Gas Soldering Irons 
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Why IN ot build that new power boise in 


Fireproof Reinforced Concrete? 


Your Construction Department 


are experts in the installation of equipment be- 
cause of repeated opportunity to do the same work 


We are Building Experts for the same reason, and OUR ORGANIZATION CAN SAVE 
YOU TIME AND MONEY in the use of a new material, because we are doing it for others. 


Our booklet on design of reinforced concrete sent on application. 


The Lindgren-Hicks Company, Inc. 


Lewis A. Hicks, President 


Engineers and Contractors 
904-906 Rialto Building San Francisco, Cal. 





KNIGHT'S 
WATER.... 
ae 


The accompanying cut shows the gen 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 


Address all communications to 


KNIGHT & CO. 


SSeeess = Sutter Creek, Cal. 
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BARE AND INSULATED , 
LEAD SHEATHED PAPER 
INSULATED CABLES 
FOR 


1d Power Transmission 
Telephone, renga ae FOne ransml i eel | ereand- door 
Armored Cables for MINING Purposes a Specialty 


Large Quantity of WEATHERPROOF WIRE Always in Stock | Office at 106-108 New Montgomery 
The National Conduit and Cable Co. | Street (Rialto Building). 


146-150 Second Street, San Francisco, Cal. Das i. s yo d patrons will be 


- | welcome in the new location. 


Kilbourne & Clark Co. 


106-108 New Montgomery St., San Francisco 


Address, 
Hardwood Planing Mill Co. a Telephone Main 3651 


A Superior and Economical Building Paper is 


eae | WOK-EM-ALL 


Engines are of the highest open frame type, having large bear- 
i Sacer : eribration, a ee te oa for insulating see “ It is made ee oy zg 
penden Ss. ig e 
=. gg stock, and has many times the strength and dur- 
Gor ciltusber ans te acecaceee ability of the filled or 3-ply red building paper. 


For prices and book containing samples of our full line, address 


BONESTELL, RICHARDSON & CO. 


PAPER OF EVERY DESCRIPTION 


401-403 Sansome Street - San Francisco. 


FOR ne eae, oe ae AND ‘on a 
Manufact STBEL by MACHINER 


The Schaw-Batcher Co. ‘Pipe Works 


503 MISSION ST., SAN FRANCISCO. 211-219 J on. SACRAMENTO ER SPARES no tam 


Graphite Lubricants Union Lomber Company 


FOR STEAM AND GAS ENGINES, sci aiee ee dadeee Maier on Geniiedoes 
COMPRESSORS AND MACHINERY 


VALUABLE CATALOGUE 67-1 AND SAMPLES FREE 
Joseph Dixon Crucible Co., Jersey City, N. J. 
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CARTER & CO. 


GEORGE E. 


ALL RAIL 
Round Red Cedar 


Sawn Redwood 
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SHIPPERS 


POLES 


PINE CROSS ARMS 


Crocker Building 
SHIPMENTS DIRECT FROM STUMP TO LINE 


EVERYTHING 


IN 


LINEMEN’S 
TOOLS 


Send 2c. Stamp for 48 Page Catalogue 


Expert workmen depend upon 


KLEIN’S TOOLS 


For doing their best work, See that your tools are stamped 
M. KLEIN & SONS—Noas other genuine 


MATHIAS KLEIN .& SONS 


95 West Van Buren Street, Chicago, III. 


Francis Smith & Co. 


Manufacturers 
85 Fremont Street 















San Francisco 
* 


Iron cut, punched and formed 


For for making pipe on the ground 
W ATER where — 
WORKS, All kinds of tools sup- 
MINING, lied for making pipe 
HYDRAULIC, Estimates given 
IRRIGATION AND oe 
POWER PLANTS, WELL 


PIPE, ETC., a SIZES 


WATER AND OIL TANKS 


We are prepared x coating all sizes of 
pipe with asphaltum 


Phone Main 545 





San Francisco 


H. M. BYLLESBY & COMPANY 


(Incorporated) 
ENGINEERS 
NEW YORK LIFE BUILDING 


CHICAGO, ILL. 


Design, Construct and Examinations 


Operate Railway, Light and Reports 


Power and Hydraulic Plants 


CEDAR POLES 


IN STOCK 


We have the following = on our skids 
ready for immediate shipment 


2000 8-inch 25 
1100 7-inch 30 
1270 7-inch 35 
1400 8-inch 35 
3670 7-inch 40 
3100 8-inch 40 
1560 7-inch 45 
1735 8-inch 45 
2200 8-inch 50 
1150 8-inch 55 

465 8-inch 60 


Buy your poles direct from the producer 
and receive prompt shipments and satisfaction 
generally. 

Wire for delivered prices at our expense. 


THE LINDSLEY BROTHERS CO. 


PORTLAND, OR. SPOKANE, WASH. 
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Get Your Information 
Direct From the User 


We invite inspection of the Sistinthiaeitacins Turbo-Alterna- 
tor now running at the California Powder Works, Pinole, Cal. 

We are authorized to extend this invitation by the superintendent. 

Operators in Westinghouse-Parsons Turbine Stations are not ordered 
to refuse information to visitors. 

This Turbine has been in continuous operation since 
August 10th, running a4 hours per day. 


HUNT, MIRK & CO. 
ENGINEERS 
Pacific Coast Agents 


614 Mission Street 


Telephone Main 1459 
Crossley Building San Francisco, Cal. 


Complete Power Plants 
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Yosemite 
Valley 
National 
Park 


Among the mountain peaks of the Sierra Nevadas, one hundred and fifty miles 











MERCED RIVER, YOSEMITE VALLEY 





east of San Francisco, is a wonderful gorge—the Yosemite Valley National Park. 






This valley is seven miles long, varies from one-half to a mile in width and is 






walled in almost completely by cliffs rising in sheer precipices on each side from 






3300 to 6000 feet above its green floor. 






Waterfalls innumerable abound here. One of the most beautiful is Vernal 





Falls, where the Merced River, eighty feet wide, drops three hundred feet into the 





chasm below. It is so situated that, catching the sunlight, the effect is given of a 






magnificent shower of diamonds. 






Among the many domes, spires and pinnacles is the magnificent Half Dome, 





8927 feet above sea level, or nearly 5000 feet above the valley floor. 






Every Californian and every visitor to California should ‘visit this beautiful 
“ Garden of the Gods.” 






The best way to reach the Valley is by the Raymond-Wawona Route, through 
the Mariposa Big Tree Grove. 










Full information and finely. illustrated 


books concerning this wonderful valley can be 






had of any agent. 





Southern Pacific 





aed 


THE HALF DOME, YOSEMITE VALLEY 
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San Francisco Los Angeles 


THE TRACY ENGINEERING CO. 


High Grade Power Plants 


FUEL ECONOMY MACHINERY 


STRENGTH 
ECONOMY 
DESIGN 


Catalogues and Prices 
Cheerfully FPurnished 


15-100 H. P. 


The Bayley Engine 


will meet all the requirements 
of the purchaser who wishes a © 
strictly high grade engine at a + 
resionable price. Engines both 
horizontal and vertical. 


bayley Generating Set Bayley Vertical Engine 


Jobbers of Supplies, Engineers and Contractors 


GOULD STORAGE BATTERIES 


For Lighting, Automobiles and Railway Regulation 


Armature Winding, Switchboard Construction, Lighting 
Installation and Repairs 


Write for Prices and Particulars 


Century Electric Corporation 


28 Second Street, San Francisco, Cal. 


Telephone Bush 352 
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c& Le CORY 


Telephone Main 3414 


Rooms 910-11-12-13 Union Trust Building 


WYNN MEREDITH 


ENGINEERS 


Ww. H. ALLEN 


San Francisco, Cal. 


Expert Examination. Advisory Reports. Construction Supervision. Design of Complete Equipments. 
Betterment of Existing Systems. Engineering and Financial Examinations. 


DUGALD C. JACKSON, C. E. 
WILLIAM B. JACKSON, M. E. 
MEMBERS 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
AMERICAN SOOIETY OF MECHANICAL ENGINEERS 
AMERIOAN SOOIETY OF OIVIL ENGINEERS 


ENGINEERS EXPERTS 
MADISON, WIS. 


EDWARD F. CANNON & CO. 


Electric and Hydraulic Engineers 


309 McKAY BUILDING 


Third and Stark Streets Portiand, Or. 


ABNER DOBLE COMPANY 
Engineers 


Complete Hydro-Electric Power Plants and Long 
Distance Transmissions Designed and Constructed 


Fremont and Howard Streets, San Francisco 


LEON M. HALL 


CONSULTING ENGINEER 
IN MECHANICS, 
ELECTRICITY, 
MINING. 


814 Hayward Building, San Francisco 
Telephone, Main 980 


R. S. MASSON 


Consulting 
Electrical 
Engineer 


232 Crocker Bullding 769 Pacific Elec. Bidg. 
San Francisco, Cal. Los Angeles, Cal. 
*Phone Bush 481 


W. STUART SMITH 
Consulting Engineer 
Blectrical, Mechanical and Hydraulic 
Expert ma st maa Supervision, 
Spanish Spoken. 


25388 Dwight Way BERKELEY, CAL. 


H. C. THAXTER 


Electrical and Mechanical Engineer 


120-130 New Montgomery Street 
Rialto Bullding San Francisco, Cal. 
Telephone Private Exchange 580 


G. F. WAKEFIELD 


Surveyor and Engineer 


Specialty: Examinations, Surveys, Reports, Super- 
vising Hydro-Electric Power Development. 
Surveys Executed in All Portions of California 


Room 22, Porter Building, San Jose, California. 


F. J. PAZAK 
Consulting and Contracting Telephone Engineer 


For — an and Equipping Complete 
elephone nts 
PLANTS LAID OUT CONSTRUCTION SUPERVISED 


234 Crossley Building San Francisco 





DESIGNER AND BUILDER—Central Station Fa 


Send for circulars 


CLEM. A. COPELAND, M.E. | 


Consulting and Supervising Electrical 
and Mechanical Engineer 


Bradbury Bldg. Los Angeles, Cal. 


WwW. H. SCHOTT 
ENGINEER 


1218-1221 MARQUETTE BUILDING, CHICAGO 
Electric Railways Financed an Financed and Built Complete 


School of 
Engineering 


Electrical Engineering 
Civil Engineering 
Mechanical Engineering 
Steam Engineering 
Gas Engineering 
Mining Engineering 


Send for Catalogue. Will be sent free by addressing 


‘E. P. HEALD, President 


24 Post Street San Francisco, Cal. 


Sunset Electric 


and 
Engineering Co. 
LIGHTING AND POWER 
DEVELOPMENT 


Specifications, Estimates, Superintendence 
Appraisals and Advisory Reports 


J. L. LAMBIRTH, Manager 
302 East Morrison Street, Portland, Or. 


free 


A new book on Elect- 
rical Insulation sent free 
on request. 


The Paraffine Paint 
Company, 24 Second 
Street, San Francisco. 









Gas, Electric Light, Water Works and 
—SOCHOOL OF— 


PRACTICAL ENGINEERING 


(BLecreicaL, CiviL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 


113 Fulton St., : San Francisco 
(One block above New City Hall) 


A. VAN DER NAILLEN, President 
Established 1864 


SMITH, EMERY & CO. 
Chemists 


and 
Chemical Engineers 


Bureau of Inspection and Tests 


INSPECTIONS: Iron, STEEL, RAILS, PIPz, BRIDGE 
AND BUELDING MATERIAL, CARS, ENGINES, 
BorLerRsS, FACTORY EQUIPMENTS 
ANALYSIS oF METALS, FUELS, GAS, CEMENT, 
ASPHALTUM, FEED AND DRINKING WATER, ETC. 

























83-85 New Montgomery Street 
San Francisco 


Thompson Brothers 
EUREKA FOUNDRY 


Manufacturers of 


Castings of Every Description 


AND 


Cast Iron Water, Gas and Steam Fittings 


127-129-131 Beale Street 
Between Mission and Howard 
Gas Work a Speciality San Francisco 


ELECTRICAL SUPPLY Co. 
LANGER CO., Props. V. SOLLMAN, Manager 


MANUFACTURERS OF 


Electrical and [lechanical 
Instruments 


MODELS AND NOVELTIES 


2 je lectrical 
60 FIRST ST. (top floor) SAN FRANCISCO | Nn S L] | at 10 n 


Telephone Black 2171 
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CRUDE OIL GAS APPARATUS 


AND COMPLETE 


Gas Works Machinery and Appliances 


“The Western Gas” PACIFIC COAST OFFICE 
All Iron Gate Valves 
For Gas Works 410 Mission Street 


Western Gas Double Gate Valves 


Gold Medal St. Louis Exposition 


The essential requirements 
of a ‘‘gas valve”’ are: 
. Thatit will not stick when handling foul 
gases. 

. That it can be relied upon to close tightly 

under such circumstances. 
_ 3. That it may be tested as to tightness while 
in use. 
4. That the interior may be accessible for 
cleaning without removing it from the line, and 


ee eee |-~—SC(ithout other interruption to its use than merely 
WESTERN GAS VALVE AND ITS PARTS shutting it off. 


The Western Gas Construction Co. 


Main Office and Works FORT WAYNE, IND. 


Brooks-Follis Van Emon Engineering Co. 
Electric Corporation 


527 Mission Street San Francisco, Cal. 
Phone Main 861 Manufacturers of all kinds of 


B. C. VAN EMON, MANAGER 


Electric, Hydraulic 
Dynamos and Motors 


Racinsartili Gonbiiliees and Belt Elevators 
Electrical Supplies 


Estimates given on all kinds of Electric and Hydraulic Machinery 
Inspection of Motors and Elevators. 


Write for Prices and Details 
Electrical Repair Work a Specialty 
Fostoria Lamps, Wiring Supplies, Kellogg | 
Telephones, Line Material, Stanley 
Meters, Mica, Micanite and 52-54 Natoma Street, near Second 
Insulating Material Between [lission and Howard Streets 


a a — ene a a = ~ny es 
‘108 hag = pe ry + BRE Yee / n - 
aan ss Pr TARY , * aeleeae : 
Pao 7 Pres susifulpeipeoammmaptences oe - Teel a PeES eT ee ae ee 
ba Me: wes Fn ar —: Pee ee gl 
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Telephone Main 5679 San Francisco, Cal. 
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Do Not Forget Us When in Need : 
The Welsbach Light 


We make a specialty of 
etc 2 glee ae gga The Ideal Light for Stores or Dwellings 
Will Brilliantly Iliuminate a Room 


Anchor Rods, Cross Arm Braces, Pole 
Steps, Lag Screws, Machine Bolts. Thirty Feet Square 
The Opalite 


is composed of the best burner, 
mantle and glassware on the mar- 
ket, consisting of No. 668 high 
candle -power Welsbach Burner, 
No. 4197 Intensive Cap Mantle, 
first quality Welsbach (4 inches 
long) and No. 302 opal globe of 
German manufacture, the highest 
standard of glassware made in the 
world. 

The burner has set screw for 
mantle wire and will fit the stan- 
dard size of mantle. The adjust- 
ment of burner is very simple, 
exactly regulating the air and the 
flow of gas under any pressure. 


Welsbach Company 


359 Sutter Street San Francisco, Cal. 

























Our No, 2 and No. 3 Metal Insulator 
Pins for high tension lines are recom- 
mended and used by the best engineers. 


For Electric Railways 
we manufacture 
Track Bolts, Eye Bolts, Brackets, 
Brake Shoes, Etc., Etc. 


SPECIAL FORGINGS AND CASTINGS 





PROMPT DELIVERY. RIGHT PRICES 





Benicia Iron Works 


City Office and Salesroom Factory 
519 Mission Street, San Francisco Benicia, Cal. 


Pana 2 


GET THE | Electric Generators 


BEST and Motors | 


All Kinds of 
poate Electrical 
Installations 








Electric Illuminated 
Signs 





colton Vecandeacent Lamp company| LHC Seattle Electric Co. 


Rialto Building, San Francisco, Cal. 907 First Avenue, Seattle, Wash. 
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The New Gladstone-Lalande Battery 


A THOROUGHLY RELIABLE BATTERY 


In which all the objectionable features possessed by other caustic soda batteries are eliminated 


A distinctive feature of this battery is the perforated flat copper spring clamps 
for holding the copper oxide plate 


It is not necessary to soil the fingers in renewing this battery 


Adopted by the principal gas engine manufacturers and steam railroads 
A COMPLETE STOCK CARRIED AT SAN FRANCISCO 


CALIFORNIA ELECTRICAL WORKS 


547 MISSION STREET, SAN FRANCISCO, CAL. 


PROMPT SHIPMENTS GOOD PRICES 
ALL ORDERS ARE RUSH ORDERS 
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cnn ee a LIGHT 


Hang This in 
Place of Your 
Arc Lamp and 


SEE 


Will Save 
25 to 40 Per Cent. 
of Your Light 
Bill 


PACIFIC METER 
COMPANY 


222 Mission Street, San Francisco, Cal. 





MANUFACTURERS OF 


Wet and Dry Gas Meters, Station 


No Mechanism 
No Flickering 
No Trimming 





ee for —= Catalog, 
-16, just out. 


Meters, Provers, Gauges, Etc. 





Recently 
Improved 





Wired Ready 
to Hang 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 





Has Porcelain 
Connecting 
Block in Canopy 





Prepayment Gas Meters 


Write for _ w 8-pag 
folder. It ells abc — 
the turn iene feature 


Benjamin Electric Mfg. Co. 


New York Chicago San Francisco 
332 CROSSLEY BUILDING, SAN FRANCISCO 


Hemingray Insulators|A HEART TO HART TALK 


For Voltages up to 75,000 Lo, 


This is the Standard Push Button Type 





Our Own Patents. Strong. Simple. 


PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 





Used upon the entire installation of the Northern 
California Power Company 


World's 3 Standard 





MADE BY 


ee aia The Hart & Hegeman Manufacturing Co. 
dd . Hartford, Conn. 
SOLD BY EVERYBODY EVERYWHERE 


The Chas. F. Sloane Co. THE CHAS. F. SLOANE CO. 


Exclusive Pacific Coast Sales Agents Exclusive Pacific Coast Sales Agents 
; ‘ CROSSLEY BUILDING, SAN FRANCISCO 
Crossley Building San Francisco, Cal. | xi. york Biock, Seattle ucaie Bitiiads Ries Acai 


wh 
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Merely a Mass of Metal 


A shaft revolving in bearings. No brushes, collectors, nor moving wires of any kind. 


The Inductor Generator 


for simplicity is comparable to the Induction Motor. The field is stationary, the 
armature is stationary—the only moving part being the “Inductor,” which is merely 


a mass of metal. 


Illustrating the Facility With Which a Coil May Be 
Removed From the Inductor Generator 


If it were possible to derive electrical energy from a mass of metal by merely con- 
necting wires thereto, such would be the ideal generator. In the Inductor Gener= 
ator the elimination of all mechanical complications makes this type approximate 
the ideal more closely than any other electrical generating apparatus extant. 


WRITE FOR BULLETIN NO. 128 


PACIFIC COAST OFFICES 


69-75 New Montgomery Street, San Francisco, Cal. 
Pioneer Building, - ~ Seattie, Wash. 



































THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


WESTO Electrical Instrument Co. 


Waverly Park, NEWARK, N. J., U. S. A. 


Weston Standard Portable Direct 
Reading 

VOLTMETERS, MILLIVOLTMETERS, 

VOLTAMMETERS, AMMETERS, 

MIL-AMMETERS, 
GROUND DETECTORS AND CIRCUIT 
TESTERS, OHMMETERS, 

PORTABLE GALVANOMETERS. 
Portable Instruments are recognized as the STANDARD the world over. 
The SEMI-PORTABLE LABORATORY STANDARDS are still better. 
Qur STATION VOLTMETERS and AMMETERS are unsurpassed in point of 

extreme accuracy and lowest consumption of energy. 


Lonpon: Audrey House, Ely Place, Holborn 
PARIS, FRANCE: E. H. Cadiot, 12 Rue St. Georges. 
BERLIN: European Weston Electrical Instrument Co., Ritterstrasse, ss. 
New York Office: 74 Cortlandt Street 


Avenarius Carbolineum 


Will preserve your poles, ties, insulating boxes and all other struc- 
tural timber above or below ground or water for at least three 
times its natural life. It will save you delay, trouble and expense 
caused by break-downs, and also lessen your lumber bills. We 
sell to the leading telephone, telegraph and power companies, 
breweries and distilleries, sugar refineries and ice works, mining 
and smelting companies, ship builders and dock owners, flour mills 
and warehouses, railroads and steamship companies 


Send for literature and testimonials free 


JOHN R. SMITH & CO. 


Sole California Agents 
900 Battery Street San Francisco, Cal. 


Steam 
Electric 
and 
Power 


Pumps 


Type SPD Motor, Form 3 


WOOD SMALL POWER MOTORS 


operate 


Copying Machines, Vibrator Outfits, 
Titubator Outfits, Dentist’s Drills, 
Sewing Machines, Letter Sealers 


They may be connected to AC or DC Lighting Circuits 


FORT WAYNE ELECTRIC WORKS 


69 New Montgomery Street, San Francisco, Cal. 


Pioneer Building, Seattle, Wash. aa 


Hydraulic 
Machinery 


of 


Every 


Description 


All of our pumps built on the interchangeable system. Duplicate parts constantly kept on hand. 


179 First Street, 


Geo. E. Dow Pumping Engine Co. sn rrancisco, cat 
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In An Employee's Suit for Damages 


Because of Injuries Sustained Through an 
Unfortunate Mix-up With the Machinery 


The Supreme Court of Rhode Island found for the employer, because the plant was equipped with the 
Monarch Engine-Stop and Speed Limit System, and the machinery was stopped within a few seconds 


by means of conveniently placed push switches operating the Monarch Stop. When the courts recognize the Monarch 
System as an important factor of safety, isn’t it about time that YOU began to think seriously about it? 


The Monarch System protects you at every point, It protects you against a racing engine and its disastrous results, 
no matter from what cause. It protects you from shut downs, involving loss of business and the expenditure of past 





yo nenererymonnsingenetaasue eel Seigler 
r poe - 


profits in costly repairs. It protects you against loss of ammonia and the food or other products which are damaged 
by its fumes. It protects you against damage suits; and last, but by no means least, it protects your employees from 
serious injury, or death, that is avoidable by the prompt shutting down of your engine. Compared with the cost of 
repairing damages caused by a bursting flywheel, its cost is almost ridiculously small. It is more than insurance, 
because it prevents—prevents not only the destruction of life and limbs which cannot be replaced, but also the loss by 
enforced idleness, of profits that can never be regained, 


The Monarch Engine-Stop 
and Speed Limit System does 
exactly what we say it does, 
whether actuated automatic- 
ally by the engine itself or by 
means of push switches from 
any partof the plant. And it’s 
fresh proof. Of course, if you 
are looking for the lowest 
priced ‘‘safety’’ device, that’s 
one thing; but if you’re look- 
ing for a system of absolute 
reliability and certainty of 
action—a system whose de- 
pendability has been demon- 
strated times almost without 
number—that is another 
proposition and this is the 
place to come. 


o 
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“As Others See Us” is a 48- 
page book of unquestionable 
proofs, contributed by those 
who know, from their own ex- 


aureus 
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. 
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periences, what the Monarch 







System is and what it does 
Ten minutes spent in reading 








it may easily save you as many 
thousands of dollars some day, 
if you will heed what you read 
and act upon it, and, while 
you're about it, ask for book- 
let “What Justice Douglass 
Said.” 


















GENERAL PACIFIC COAST AGENTS 
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THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA, PA. 


‘Chloride Hccumulators’ Exide Batteries 
FOR FOR 
Electric Railway and Central Lighting Stations Electric Automobiles, Sparking Batteries 
Isolated Lighting and Car Lighting Complete Stock in San Francisco Storeroom 
SEND FOR BULLETINS 635 Howard Street 


San Francisco Office: 326 RIALTO BUILDING. P!SLADELEHIA. CHICAGO, NEW YORK. BOSTON. 
Mexico, Charles L.. Seeger, Primera de Humboldt No. 10, Mexico City 


Reinforced Concrete 
for Pressure Pipes 


The cost of constructing CONDUITS and PRESSURE PIPE of large size for low heads, up to 100 
feet, is only about 35 per cent. greater in concrete steel than in Redwood Stave pipe. 


It can be waterproofed on the inside. 
It is always accessible for inspection. 


It has no deterioration factor. 


For further information write us for booklet on Design of Reinforced Concrete. 


The Lindgren-Hicks Company, Inc. 


Lewis A. Hicks, President 


Engineers and Contractors 
904-906 Rialto Building San Francisco, Cal. 


Direct and Alternating Current 


Generators 


Built in all capacities 


Have you our new publication 
‘¢Plants and Types’’? 


National Electric Company 


Milwaukee 


go Kilbourne & Clark Co. 
Type R. B. Three-Bearing Belted Alternator sr: racualcanaiaanaannets 
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POWER PLANT —tUie 
PS 


SMITH-VAILE PUM 


s 


0 \- 
CWA 


RY <a yaraeweeecarmmpenapanenanan 


DAYTON, ‘OHIO, US: A. 


Victor Turbines 
Pumping Machinery 


Stillwell 
Feed Water Heaters 


Air Compressors 
Power Plant Apparatus 


SAN FRANCISCO HOUSE: 11=13 FIRST STREET 


Walrath Gas and Gasoline Engines 


For Electric Lighting and Power 


For Private and Municipal Lighting and Pumping Plants 
Cannot be Beaten. Simple, Compact, Economical and 
Reliable. The Most Convenient Power to Install. 


Write for full particulars and Catalogue A. 


Marinette Gas Engine Co. 
H. W. Titus, Special Sales Manager 
604 Montgomery St., Room 304 SAN FRANCISCO 
General Office and Works, Chicago Heights, Ill. 


Arthur R. Haskins Co. 
‘PHONE BUSH 119 
Gas and Electric Fixtures 
Brass and Iron Bedsteads 
Wiring of All Kinds 
Ornamental Bronze 
Work 
PACIFIC COAST AGENTS 


Doorenbos Arc Gas Lamps 


501 to 505 Howard Street 
SAN FRANCISCO 


The Handbook of Tables for 
Engineering Calculations 


BY R. C. POWELL and W. E. HAWLEY 
is valuable to EVERY engineer 
BECAUSE it is devoted entirely to the saving of TIME and 
ENERGY involved in ENGINEERING CALCULATIONS 
BECAUSE it contains matter of value not found in 
ANY OTHER HANDBOOK 


It is the only book of its kind published 
Leather Bound, Prepaid, $1.25 


A. E. and [. E. Handbook Committee 
P. O. Box 107, Berkeley, Cal. 
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M. J. WALSH CO. 


PORTLAND, OR. 





We Carry the Largest Line of 


Electric Chandeliers 


Electrical Supplies 


West of Chicago 
WRITE FOR CATALOGUES AND DISCOUNTS 





G. E. WITT CO., Engineers 


504 Mission Street, San Francisco, Cal. 


Little Giant and Incandescent Oil 





WE GUARANTEE OUR OIL BURNERS 


To give the highest evaporation and efficiency possible to be 
obtained from crude oil. We claim from 5 to 30 per cent. saving 
over other burners. More LittleGiant Burners sold than all other 
makes combined. 


Over Two Thousand Five Hundred in Daily Use 
SEND FOR CATALOGUE 


Burners 


Would You 


get the best there is in 
the market 


For the 
Money 


if it were offered to you 
in 


Switchboards 
Panel 
or Tablet Boards 


Then write for prices to 
Drendell 
Switchboard 
Company 


625 Howard Street 
San Francisco, Cal. 





AUTOMOBILE CHARGING PANEL 
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DOBLE | 
Tangential Water Wheels 


are superior in 


design, material, workmanship, 
efficiency and durability 


Awarded the Grand Prize at the 
St. Louis World’s Fair 
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Abner Doble Company 


ESTABLISHED 1850 


ENGINEERS 
Fremont and Howard Streets San Francisco, U. S. A. 


EXCLUSIVE LICENSEE IN CANADA 
THE JOHN McDOUGALL CALEDONIAN IRON WORKS COMPANY, LTD., MONTREAL 
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Baker & Hamilton 


2 to 10 Pine Street 


Telephone Exchange 32 


Jewel & Russell 


Automatic Cut-Off Engines 


Single and Four Valve 
Plain and Enclosed 
Self Oiling 


HIGHEST POSSIBLE ECONOMY 


DISTRIBUTORS FOR 


E. M. DART MFG. CO. 


Providence, R. I. 


PATENT 
UNION 

BONNET 

GROUND 
TOINT 
With 

Regrinding 
and 


Removable . 


Disc 


The Best 
is the 
Cheapest 


THE 


DART UNIONS| 


NON-CORROSIVE GROUND JOINTS 


Catalogue on Application 


San Francisco, Cal. 


STEAM 
METAL 
BRONZE 

A 
Symmetrical 
Perfect 
Valve 


Specify 
the 
Powell 
“Star” 
Valve 
for 
Your 
Plant 
MANUFACTURED BY 


WM. POWELL CO. 
Cincinnati, Ohio 
MAKERS OF 


High Grade Brass and Iron Steam Engineering Specialties 


Kept in Stock and for Sale by 


BAKER & HAMILTON, San Francisco 
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WATER POWER 








If interested in the above subject you owe it to 
yourself to investigate the 


Pelton 
Water. Wheel 


This is the original wheel of the impulse type, and 
its present development represents an 
experience of eighteen years 
devoted to one specialty 


Water Wheels 


They are highly efficient and dependable at all 
times—adapted to any purpose requiring 
power 


Hydro-Electric and Mining 


installations in particular 
















Complete illustrated catalogue on water power 
sent to those interested 






THE PELTON WATER WHEEL CO. 


118 Main Street 154 Liberty Street 
San Francisco New York 



















Your 
Winter 
Load 


The lighting load is getting heavier 
every night, your new business department 
is bringing in new power customers 
each week. 

















How are you preparing to serve them? 

Are you buying one type of transformer 
for your motor load and another type for 
your lighting load, or are you buying two 
in one transformers which serve both for 
motor and lighting loads? 

Are you anticipating your winter light- 
ing requirements by replenishing your 
stock of transformers? 

You will find it good business policy to 
keep a stock of transformers. If you use 
“Two In One Transformers” (the Wagner 
kind) you need carry one-half the stock. 

While our stock of transformers is always 
adequate to any reasonable demand, we 
strongly urge that you not delay placing 
your Fall stock orders. 


Our Bulletin No. 72=E. 
Write for copy. 











Wagner 
Electric Mfg. Co. 


Main Office and Factory 


St. Louis, Mo. 


SAN FRANCISCO, CAL., 417 Rialto Building 
PORTLAND, OR, 301 McKay Building 

SEATTLE, WASH., Bogart & Bates Co., Pacific Block 
SPOKANE, WASH., Nixon & Kimmel, 327 Mill Street 
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Get Your Information 
Direct From the User 


We invite inspection of the itilicnatiiiee Turbo-Alterna- 
tor now running at the California Powder Works, Pinole, Cal. 


We are authorized to extend this invitation by the superintendent. 
Operators in Westinghouse-Parsons Turbine Stations are not ordered 
to refuse information to visitors. 


This Turbine has been in continuous operation since 
August 10th, — 24 hours per day. 


HUNT, MIRK AND CO. INC. 


ENGINEERS 
Pacific Coast Agents 


6o14 Mission Street 


Telephone Main 1459 


Crossley Building ________—« San Francisco, Cal. 





Complete Power Plants 
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Aluminum for Electrical Conductors 


The Pittsburgh Reduction Company is prepared to furnish 


ALUMINUM BUS=-BARS 


of any size and any reasonable length 


An Aluminum Bus-Bar having an ohmic resistance equal to that of a Copper Bus-Bar 
of a given cross section, has a cross section area of 157 as compared with a cross section 
area of 100 for the copper. 

The weight per lineal foot of such an Aluminum Bus-Bar is, however, only 47 per cent. 
of the weight per lineal foot of a Copper Bus-Bar of equal resistance. 

The price of Aluminum Bus-Bars is such that a saving can be effected by their use. 

Price will be quoted on application. . 


THE PITTSBURGH REDUCTION CO. oe ge gu sg Pittsburgh, Pa. 


JNO. MARTIN & CO., Pacific Coast Agents 
77 New Montgomery Street, San Francisco, Cal. 


; THE HIGH TENSION INSULATORS 
We Are Governing ON OUR LATEST LARGE ORDER 


HAVE A DIAMETER OF 


more horsepower of water wheels than all the 
other makers combined 


We received a GOLD MEDAL at St. Louis— 
the highest award 


18 INCHES 
“VICTOR” INSULATORS 


are furnished in diameters from 


We guarantee our governors to be the best 
Our guarantee means something 


Types of 
Governors 
Adapted to 
All Makes 
of Water 
Wheels 
Working 
Under All 
Conditions 


The Lombard Governor Company 


ASHLAND, MASS. 


re 2 INCHES UP 


Illustrated 
Printed 
Matter 
Describing 
Our 
Governors 
and 
Relief 
Valves 


Jno. Martin & Co., Pacific Coast Agents 


77 New Montgomery Street 


San Francisco, Cal. 


TYPE 296 PORCELAIN INSULATOR 
4 1-2 INCHES DIAMETER FOR 10,000 VOLTS 


The Locke Insulator Mfg. Co. 
Victor, N. Y. 


Jno. Martin & Co., Pacific Coast Agents 
77 New Montgomery Street San Francisco, Cal, 
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CLASSIFIED LIST OF ADVERTISMENTS. 









Alternators 

National Electrical Co..................eeecees v 
Aluminum 

Pittsburgh Reduction Co...........seeeeeees xii 


Batteries, Primary 


California Electrical Works ............ xxviii 

Century Electric Corporation ............ +-xxvi 

Electric Appliamce Co........06..00+ sesees xviii 

Standard Electrical Works.........6. -+.scsessli 

Western Electric Co...........cccceecccecces xix 
Batteries, Storage 

Century Electric Corporation..........++.+ xxvi 

Electric Storage Battery Co...........0.00.-05. v 
Belt Dressing 

Dixon Crucible Co., JOs............eeceeeeee xxii 
Boilers 


ee eo errr ese 
Standard Electric Works.... ...........00+eee0+ ii 


Hunt, Mirik & Goi.cscccccccccsccccscsccons xxiv 

Tracy Engineering Co............+..s.eeees xxvi 
Boiler Compounds 

Dearborn Drug and Chemical Works..... .xv 
Castings 

Thompson Bros..........++eeceeeseeeeee xxvii 
Circuit Breakers 

BOOOE Cig JOM Me cccccc cccccceccecescesseqeas i 

CN EO IE a i cveebee. cddvescdedsucen beeen 

Electric Appliance Co...........--eeeeeees. 

Fort Wayne Electric Works...... 


Kilbourne & Clark Co 


Conduits 
American Circular Loom Co...........+00+. -xiv 
Century Electric Corporation............... xxvi 
Oke CR. 5 FOND Ths one's oe ccdvcceccccscecceee ss xiv 
Electric Appliance Co...........seseeseeees xviii 
SD Gat, SN. os vocdces cciccecvetadects xxix 
Conduit Fixtures 
Electric Appliance Co.........+-eeeeeeseeene xviii 
OOMID Os, CHR Pcwccs ccc cccccssecces ceed xxix 
Cross Arms 
Carter & Co., George. E .......eseccssooce xxiii 
Electric Appliamce Co.... ....es.08 ceeeees xviii 
BPE AND Geo Sc is cc ccope® vedeesccces xxii 
Dynamos and Motors 
Allis-Chalmers Co..........sceesceneeeeeeees xvii 
Brooks-Follis Electric Corporation.......... xxi 
California Electrical Works.............. x3 viii 
Century Electric Corporation............... xxvi 


Fort Wayne Electric Works 
SOGIUNE AEROUEEED G6 000 6:0 oc ccccce svicccececssecs 
Kilbourne & Clark Co........... 

Northern Electrical Mfg. Co 
Standard Electrical Works. . ipeeteoenepage 
Stanley-G.I. Electric Mfg. hin eutcee xxx 


Hee eee eee weeeeees 


ene OO ... CH, Po so v5 o.0's co vcseevaweowuens xxix 
Westinghouse Elec. and beeiinoie Co.. oe ee MVili 
Wagner Elec. Mfg Co.. eis steal 


Electrical Instruments 


bbe Cas, TOME Th onc cece we big dc ccccccvents: xiv 

Cutter Co., TMG. csscorvccsce-csce were i 

Electric Appliance Co.............. 

Fort Wayne Electric Works iii 

General Electric Co. .......-cccccccscccsesccces i 

Kilbourne & Clark Co ..........ssseeeeeee. i 

Stanley-G.I. Electric Mfg. Co.........-+++-..5ExX 

Westinghouse Elec. and Mfg. Co........... xviii 

Weston Electrical Instrument Co............. iii 
Elevators. 

Van Emon Engineering Co............-+5+0- xxi 

Willamette Iron and Steel Works........... xix 
Engineers, Chemical 

Smith, Emery & Co........6e2 ceeeececeee xxvii 
Engineers and Contractors 

Brooks-Follis 4 F Saenr- oa XXi 

Byllesby & Co., H. M.......+++ . - xxiii 

California ilectrical Work «ccc cvese ces. xxviii 














Cannon, Edward F............---+eese-0: xxvii 
or Electric Corporation....... shdevane xxvi 
Cole Co., John R.... 20... see ceeeeeeeeee cere s XIV 
Copeland Clem A......-.ses+++++ eeerecees xxvii 
Cory, Meredith & Allen..........+.+++--.. xxvii 
Doble Co., Abner...... sae Ceadbe one v, viii, a 
General Electric Co.. on nctinetcet 
Hall, ioe ‘ ‘ savil 
Hippel MEYETS......-ceeeereee..--- xxvii 
Hust, Mirk Uc. ccaeeeese a. ebpe ceases xi 
ackson, D.C. and W. B......-.+.se000+.-XxXVii 

Ibourne & Clark Co.........seecseeceeee xxii 
Blaasom, BR. &......cccccccccccccce. soccer +. xxvii 
Meese & Gottfried Co........ceseecceeceeseeees i 
Moore, C. C. & Co. Inc......ccesceseeee conces iv 
Ws Wk Bn de oes ci ededniddcoge ceccens cove xxvii 
a: Tint ccaemesgestadur cocesencee cave xxvii 
Standard Elec. aa PVevccedscsddee’ - sasbes «ii 
Smith, W. Stuart. ..........cccceccccceces - EEVil 
Stanley-G. I. Elec. SA icici’ dos deness as xxxii 
Sunset a and ngineering Co.. Xxx 
po. es péaccuceees ceee e RXVii 

Engineering Co........ thea eadawandid 

Tracy Haginecring, din weedeeosew 


..... i & eae 
Westinghouse Elec and Mfg. Co 


Engines, Gas and Gaso n 





is hn tind dindads ocdcecdtonds xvii 
Bee Oe Gs, CN * BBi occ ccc ccccecvesces iv 
Westinghouse Machine Co................. xviii 
Engines, Boilers, Heaters etc. 
MT III 5 sc dccen cnc ccesscccstscece xvii 
RN ES ey eee xxiv 
Moore & Co., Chas. C. Inc Kebateabe (desweeunes iv 
Ohmen Engine Works................+s000- xxii 
NS oe oe ee cen ahanbad vi 
Standard Elec. Works. ...... paNkktaebataamena ii 
Ele | RINE CIR. 5 cannedocesscccocens xxvi 
estinghouse Machine Co................ xviii 
Wiltanette Iron and Steel Works... ..... .xix 
Hydraulic Machinery 
DORE Gil, BIER. . <ccccoceccccecess v, viii, xxvii 
Dow, Geo. E. Canbing Engine Co.. -dii 
ME El cdde ladddcdddedsecesece. © ° . xxiv 
EE Minds caddnnessscaccecceoes xxi 
Lombard Governor Co.. 


Moore & Co., Chas. C. Inc. 
Pelton Water Wheel Co... 
Platt Iron Works 


Ice Making Machinery 
RN I ainda secdeiccccccteccécces i 


Brooks-Follis Electric Go... ""“Zni 
NG ME I ich nen. <a 5k en beninacawn xiv 
Electric Appliance iho s.0des ov ccdinniadics xviii 


Fort Wayne Electric Works..............<00+ iii 
Knowles, C.S 







esto oS: os ™ ° =" e ceccescecs : eccccces — 
o— diasindine pirbn kee cnwosbuduece wa i 
oe Sons Sie PE inc andicccceccasce xv 
Standard Underground ME GR descenadecas i 
IN GEIL: Bovcetckdcdccctccdvcce cies xxix 
Injectors 
The Wm. Powell Co..... ix 
Neda acs cbngn ow vans ieesivaes ix 
Lamps, Arc 
Benjamin Electrical Manufacturing Co....xxix 
PRETO NED Cnc ic. cccccccvcescccce xviii 
Fort Wayne Electric Works ._.............. iii 
General Electric Co........... -i 
Standard Hiec. Works... .........ccccccccecs os ii 
Stanley-G. I. Electric Mfg. Co............... xxx 
Westinghouse Electric and Mfg. Co........ xviii 
Lamps Incandescent 
California Incandescent Lamp Co......... xxvi 
Blectric Appliance Co.......... wccccccseee xviii 
Standard Miec. Works.......ccccccccccccccccce. ii 
Lubricators 
I Sa Sv eaten cc ccudy cotcccace’s ix 
Baker & Hamilton bs ; ix 
Meters, Gas 
ND CONS ccackc dys cscccebecowentde xxix 
Paint, Insulating 
II God vcdevcess 6 sesccees. ove xxvii 
Oiling Devices 
Ee ee eee ix 
Baker & Hamilton A ecud dbababes a 
Pipe 
Me TIGRES OO. 0 0c os Sven 500 ccccece viii, xxvii 
Francis Smith & Co.........eeccceeseveees: xxiii 
BeMAW-WACCMSS GO.c o osicc. .cccvecevcccsccs ces xxii 








Poles, Ties, Brackets etc. 





Carter & Co., Geo. E....-0.- cece e ceeeenes xxiii 
Jobn M. Klein Electrical Co..............+++ xx 
Klein, Mathias & Soms.........-.-++++++--- xxiii 
Union Lumber Co .... 2... .cceeeeeeee ceeeee xxii 
Power Transmission Machinery 
Messe & Gottfreid Co........... piiiaubeetoe soot 
err eee vi 
Willamette Iron and Steel Works........+.. xix 
Pins, Insulator 
Hardwood Planing Mili Co.............+... xxii 
Locke Insulator Manufacturing Co..... ‘ xii 
Pumps, Centrifugal 
Dow, Geo. E. Pumping Engine Co.. «doce 
Knight & Co ......-.cececccecerecenceeeeeces xxi 
Pe, Se ee OE Gs BIR vo vccccces ccccesaccces iv 
Platt Iron Works.......... . vi 
Pumps, Steam 
Allis-Chalmers Co... .........ccccceccccccsces xvii 
Dow, Geo. E. Pumping Engine Co.. rs 
Moore & Co., Chas. C. Inc... .......eececeeees iv 
Platt Iron Works.. ; ; ; . Vi 
Roofing 
Bonestell, Richardson & Co ...........+-.-- xxii 
Paraffine Paint Co.......-..s0-e-+seeeeeee- xxvii 
Supplies, General Electrical 
Brooks-Follis Electric Corporation .......... xxi 
Century Electric Corporation............... xxvi 
Electric Appliance Co........++-seeeee eens xviii 
Electrical Supply Co ........ .ss.eeeee.ee xxvii 
General Electric Co..... ..cccceccccececccccees i 
John M. Klein Electrical Co......... ; xx 


Hart & Hegeman eens < Co... ...xxix 
Haskins, Arthur H. ° evccess. Wi 
H. W. Johns-Manville Co. Cdbevs veseceseesee y 
Kilbourne & Clark Co.............--sseeee 
Northern Electrical Mfg. Co.............+... 
Standard Elec. Works.................+++ 

A eee rere 
Westinghouse Elec. and Mfg. Co 


Switchboards 











Bossert Elec. Coms. Co. ........0..02eceeeese xiv 
Century Elec. Corporation................. xxvi 
Cole Go., JOMM BR... .cccccccccccccccce cocces xiv 
Drendel Switchboard Co..............66..008 vii 
General Electric Co......... mul 
Stanley-G. I. Blec. Mfg. Co............. -- XXX 
Westinghouse Electric Mfg. Co............ xviii 
Wagner Elec. Mfg Co....... Pps sdeee x 
Tape 
Cote Co., JOBR BR. .cccrcccccccccccescccceseece iv 
Electric Appliance Co...............- swence 
New York Insulated Wire Co. iv 
is cicintd bccangetterd coccsese i 
Telephones and Supplies 
Brooks-Follis Electric Corporation ..........xxi 
California Electrical Works.............. xxviii 
Electric Appliance Co..........-..eeeeeeees xviii 
Kilbourne & Clarke Co............22-seeee0: xxii 
Transformers 
California Electrical Works .............. xxviii 
Electric Appliance Co........ .-.-seeeeeeee xviii 
Fort Wayne Electric Works ..... ...........iii 
a id cenia ccdecedéees sescose i 
Kilbourne & Clark Co.............sceeceees i 
Western Hlectric Co............... on 





Westinghouse Elec. and a iy. Co 
Wagner Elec. Mfg. Co. 


Traps, Steam 

MO DE... ccc ccccecceeccceves iv 
Valves 

American Balance Valve Co............. +. EX 


Moore & Co., Chas. C. Inc ” 
SD MEI PUNT, éccvcsccssccccccccceccouve cdl 


Water Wheels 





Ce eee viii, xxvii 
EE iad os Cu sumes ocpdecedescswes xxi 
Pelton Water Wheel Co... ..............0e000. x 
Sc aae tone cads ssa vceccecees vi 
Water Wheel Governors 
Membre Be Oo occ ccc cccccccccccces cece vee xxi 
Lombard Governor Co......-6+5 sssseeseeees xii 
Pelton Water Wheel Co..............+s++- x 
Platt Iron Works.......... : -vi 
Wires and Cables 
California Electrical Works .............. xxviii 
Se: PN ne bev dccdce ceestnccccccouce. xiv 
Electric Appliamce Co..........------- eens xviii 
New York Insulated Wire Co...... ........ xiv 
a icccncn sawetoeseodesenee i 
Pittsburgh Reduction Co. ‘ -xii 
Roebling Sons Co., John A..........6+-+0. 00+ 


Simplex Electrical Co., The........ 
Standard Underground Cable Co 


Whistles 


The Wm. Powell Co.......... 
Baker & Hamilton..............-. tédese tl 
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NEW YORK BOSTON . SAN FRANCISCO 


NEW YORK INSULATED Vi WIRE COMPANY 


Rubber Covered Wires ; Friction and Rubber Tapes 
Grimshaw White Core (pe Grimshaw Tapes, White and Black 
Raven White Core = <a Grimshaw Splicing Compound 


Telephone, Telegraph, High-Volt- a Competition Splicing Compound 
age, Lead-Covered Cables ATED y Made in any width up to 36 inches 


COMPLETE STOCKS STANDARD SIZES CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 
I. T. E. Circuit Breakers 
STREET RAILWAY PANELS 
C.-S. FLUSH SWITCHES 


Are Mechanically Perfect 


MUNIT WALL BOXES 
COMPLETE STOCK OF SWITCHES AND WALL BOXES CARRIED IN SAN FRANCISCO 


NEW YORK CHICAGO SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 


Electroduct Conduit, Circular Loom Conduit 


Approved by All National Boards of Fire Underwriters 


Complete stocks all sizes carried in San Francisco 


THE BOSSERT ELECTRIC CONSTRUCTION CO. 


SOLE MANUFACTURERS AND PATENTEES OF 


Plugged Steel Conduit Boxes 
Monitor Conduit Bushing and Locknuts 


Large Saving Can Be Made by Using Bossert Boxes, Bushings, Locknuts, Etc. 
Complete Stocks Carried in San Francisco. 


JOHN R. COLE COMPANY 


Pacific Coast Sales Agents 


658-60 MISSION STREET Telephone Main 1197 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 % now that business is good 


(Clean Boilers.) Tryit DEARBORN FEED WATER TREATMENT 
SEND A GALLON JUG OF WATER FOR ANALYSIS. 
ae 29-33 Rialto Bldg., Chicago, III. 


Dearborn Drug and Chemical Works, 


New Lexington High Voltage Porcelain Company 


MANUFACTURERS 


“CROWN” Porcelain Insulators for High 
Tension, Operating Up to and Including 
60,000 Volts Working Pressure ; 


Send for Blue Prints, Tests, Etc., to 


KRLyinet 


Sole Sales Agent 
7 Arch Street, 315 Empire Building, 120 Broadway, 
BOSTON, MASS. ATLANTA, GA. N. Y. CITY, N. Y. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


MAKERS OF WIRE ROPE AND OF . 


Bare and Insulated a * Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 
313 First Avenue South, Seattle, Wash. Alameda and Requena Streets, Los Angeles, Cal. 


First and Stark Streets, Portland, Or. 





THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


PAGE 
Abner Doble Company 
Allen, Wyatt H 
Allis-Chalmers Co 
American Balance Valve Company 
American Circular Loom Co 
Avenarius Carbolineum 


Benjamin Electrical Manufacturing Co 
Benecia Iron Works 

Bonestell, Richardson & Co........ eeeteeeNs 
Bossert Electric Construction Co., The........ 
Brooks-Follis Electric Corporation 

Byliesby, H. M. & Co 

Baker & Hamilton...... 


Classified..... 
California Electrical Works....... pees sees . xxviii 
California Hydraulic Engineering and Sup- 


California Incandescent Lamp Co 

Cannon, Edw. F 

Carter, George E. & Co......... So vsvsacesane 
Century Electric Corporation 

Cole, John R. Company... ......eeeereeeces . xiv 
Copeland, Clem A......csccseeeeeeseneee oes xxvii 


Cutter Co., The........+.. 


Dearborn Drug and Chemical Works. 
Drendell Switchboard Co......... diate ¥ <ebavie 
Dow Pumping Engine Co 

Electrical Supply Co 

Electric Appliance Company 

Electric Storage Battery Co., The..... 

Fort Wayne Electric Works..........+.++++ 


General Electric Co...... 
Haskine, Arthur Uh. cse.5.6..0.5 sss sone 


7 


NEW YORE 


MILWAUKEE CHICAGO BOSTON 
LOS ANGELES SEATTLE KANSAS CITY MINNEAPOLIS 


ADVERTISERS’ INDEX. 


PAGE 


Hardwood Planing Mill Co 

Hall, Leon M.....8....+: 
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Weston Electrical Instrument Co 
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Wilamette Iron and Steel Works 

Western Electric Works....................068 xix 


Look Into the Details 


for an explanation of why 


NOARK 


“NATIONAL STANDARD” 
FUSE BLOCKS AND FUSES 


Are So Uniformly Used—You’ll See 


The contact adopted for the larger «National Standard” Fuses 
and Blocks (the well known Knife-Blade Switch-Style Contact) 
has permitted us to develop a line of Fuses and Blocks which for 
excellence of operation, design and construction cannot be sur- 


passed. 


H. W. Johns-Manville Co. 


Manufacturers of Asbestos and Magnesia Products, Electrical Insulating Materials, 
“Noark” Fuse Devices, Electric Railway Supplies, Etc. 


100 WILLIAM STREET - 


PHILADELPHIA ST.LOUIS 


NEW YORK 


PITTSBURG CLEVELAND SAN FRANCISCO 
TATTLE ROCK NEW ORLEANS LONDON PARIS BRUSSELS 
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Immediate Shipment trom 
San Francisco 


Gates Rock 
Ore Breakers 


Style ‘‘K’? Gates Breaker Style “‘D’’ Gates Breaker 


Bullock Motors and Generators. 


n order to make QUICK DELIVERIES of GATES ROCK AND ORE BREAKERS and their 
Irepair parts, and of BULLOCK TYPE GENERATORS and MOTORS, a warehouse has been 





established in San Francisco, where a supply of these goods are constantly kept in stock. 


San Francisco Office: 
Ground Floor, Rialto Building 
No. 633 Mission Street 





Type “‘B” Bullock Motor 


xvii 
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Canadian representatives, Allis-Chalmers-Bullock, Ltd., Montreal 
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Westinghouse Type “FP” 


Automatic Circuit Breaker 
An Adjustable Carbon Break Circuit Breaker 


Costs only slightly more than a switch with enclosed fuses 


Occupies little space; size of base 8'44x2% inches for all capacities. 

Made in 12%, 25, 50 and 75 ampere sizes. For 250 volts D. C. and 440 volts A. C. 
Range 8o per cent. to 180 per cent. of rated capacity. 

Front Connection. Overload Release. Single Pole. 


Westinghouse Electric & Mfg. Co. 
Pittsburg, Pa. 
San Francisco, 425 Market St.; Seattle, 314 Occidental Ave.; Los Angeles, 527 S. Main St.; 
Salt Lake City, 151 Main St.: Denver, 429 Seventeenth St., and all other large cities. Type F Circuit Breaker, Open 
For Canada: Canadian Westinghouse Co., Limited, Vancouver, B. C. . 


Westinghouse Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 


Por particulars address nearest sales office of 


The Westinghouse Machine Co. 
Works, East Pittsburg, Pa. Betisies 
New Y: 10 Chicago, 171 La Salle Street. Pittsburg, Westi iu . 
Sales Offices | Beton, 1 State Stet Cincinnati, 1111 Traction Bidg. Stoplen dirard Bolidiag. 
. N. C., Tryon Street. Atlanta, Building Denver, 512 McPhee Bidg. 
San Francisco, Huat, & Co., 614 Mission Street. 


is the 


Liehard, Lamp 


for its high efficiency, long. life, freedom from blackening, 
perfect vacuum and maintenance of candle-power. 

It has been on the market fortwenty years and has always 
maintained its reputation as the highest grade lamp manu- 


factured. 
Special prices quoted for your yearly requirements on 


contract. 


Electric Appliance Company 


CHICAGO AND SAN FRANCISCO 
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WESTERN ELECTRIC WORKS 


Motors and Dynamos 


General Electric Supplies 


MANUPACTURERS OF 


Switch Boards, Tablet Boards 


and 


Steel Boxes 
se 
We Sell Electric Heating Appliances, Connecticut Tele- 

phones, Peerless Incandescent Lamps, Faries and 

D’Olier Shades and Portables 
We Repair Motors, Dynamos and Arc Lamps 

We Install Isolated and Marine Plants 

We Buy Second-Hand Motors and Dynamos 






















MOTORS FOR ECONOMICAL 
PUMP DRIVES 


Nae Motors easily applied, with minimum 
alteration to driven machine. Economical to operate, 
easy to care for, have long, useful life. 


We show a Northern Spherical Motor 
driving an Allentown Triplex Pump 


SEE LEAFLET NO. 1259 


NORTHERN ELECTRICAL MFG. CO. 


ENGINEERS—MANUFACTURERS 
MADISON, WIS., U. S. A. 
San Francisco Office: 69-75 New Montgomery Street 572 




















se 










Estimates Freely Given Correspondence Solicited 
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Western Electric Works 
61 Sixth Street, Portland, Or. 





DESIGNERS AND MANUFACTURERS 


of the following line of high grade specialties 
MARINE AND STEAMBOAT MACHINERY 
LOGGING AND HOISTING ENGINES 
POWER TRANSMITTING MACHINERY 
PACIFIC COAST SAW MILL MACHINERY 
ELECTRIC HOISTS 
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uality Our Motto 
uincy Corliss Engines 








Up to Date in Design. Good Workmanship 
Best Material 


Send for Catalogue to Pacific Coast Agents 
CALIFORNIA HYDRAULIC ENGINEERING 
AND SUPPLY COMPANY 


17-19 Fremont Street, San Francisco 





American Balance Valve Company 


SAN FRANCISCO, CAL. JERSEY SHORE, PA. 
Balanced Slide and Piston Valves 


The Baldwin Locomotive Works has just placed an order for 320 Semi- 
Plug Piston Valves to equip 160 Pennsylvania Railroad Engines 


SEND FOR DFSCRIPTIVE CATALOGUE 


American Balance Valve Company 
Rialto Building San Francisco, Cal. 






































GEO. K. PORTER. PresivevT i WM. L. GOODWIN, Manacer 
A A. G. STOLL, VICE-PRES. AND Treas. W. C. BRUMFIELD, SecreTaRY 


We Wiil Be Glad to 


Complete Submit Samples of 
— Columbia Incandescent 
oO 


Lamps for 


Standard and Special Comparative Test 


Electrical Supplies 








of All Kinds Write for full information 

odeihainss on FEDERAL Porcelain 
Catalogues ae 5 Enameled Steel Signs and 
on Request : Specialties, 


105-107 BATTERY ST. SAN FRANCISCO, CAL. 


AGENTS FOR 
GENERAL ELECTRIC COMPANY ...........2...ceeseeereccsecees D, C. and A, C. Motors and Generators 


WAGNER ELECTRIC MANUFACTURING COMPANY .............-::06. 00s ceeeee Single Phase Motors 
H. VW. JOHINS-MANVILLE COMPANY .....0 0600. .ccccececeen seeeee eevee 


EXCLUSIVE AGENTS FOR 


COLUMBIA INCANDESCENT Lamp CoMPANy, Columbia Standard Miniature and Crystal Meridian Type Lamps 
FEDERAL ELECTRIC COMPANY, Porcelain Enamel Steel Electric Signs and Specialties 
STANLEY G. I. Company, Type ‘‘Z’’ Transformers 
Utica FIRE ALARM AND TELEGRAPH COMPANY, Telephone Apparatus 
OLIVER MANUFACTURING COMPANY, Equipoise Telephone Holders 
AMERICAN WATCHMAN’S TIME DETECTOR COMPANY, Wetchman’s Clocks 
BURRILL PROGRAMME CLOCK COMPANY, Programme and Secondary Clocks 
GILMORE ELectric CoMPANY, ‘‘Sunshine’’ Lamps 
NORTON ELECTRICAL INSTRUMENT COMPANY, Voltmeters and Ammeters 
ELECTRICAL SPECIALTY COMPANY, Automatic Flashers and Flasher Signs 
A. G. KAUFMAN MANUFACTURING ComPaANy, Gas Soldering Irons 
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Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 






Brooks-Follis 
Electric Corporation 


527 Mission Street San Francisco, Cal. 
i Phone Main 861 












Manufacturers of all kinds of 


Electric, Hydraulic 
and Belt Elevators 





Dynamos and Motors 
Engineers and Contractors 
Electrical Supplies 








Estimates given on all kinds of Electric and Hydraulic Machinery 
Inspection of Motors and Elevators. 







Write for Prices and Details 
Electrical Repair Work a Specialty 






Fostoria Lamps, Wiring Supplies, Kellogg 
Telephones, Line Material, Stanley 
Meters, Mica, Micanite and 
Insulating Material 






52-54 Natoma Street, near Second 
Between [lission and Howard Streets 







Telephone Main 5679 San Francisco, Cal. 





KNIGHT’S 
WATER.... 
a 


The accompanying cut shows the gen 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to.all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 


Address all communications to 


KNIGHT & CO. 


Cee =—s Sutter Creek, Cal. 
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BARE AND INSULATED 
COPPER WIRES ai CABLES 


LEAD SHEATHED PAPER 


In Stock for Immediate Shipment 





INSULATED CABLES 
FOR ss Telephones 
Telephone, Telegraph and Power Transmission 
AERIAL, UNDERGROUND, SUBMARINE 
Armored Cables for MINING Purposes a Specialty Motors 
Large Quantity of WEATHERPROOF WIRE Always in Stock 
The National Conduit and Cable Co. Transformers 


146-150 Second Street, San Francisco, Cal. 


This pin is made 
of seasoned euca- 
adele" staaees 
? Sor dtaiate insulat- 

ng. tts de- 
clare it the best pin 
made. In use in 
most of the elec- 












Electrical Supplies 





Kilbourne & Clark Co. 


106-108 New Montgomery St., San Francisco 


Telephone Main 3651 


, the 
Bay ao — 
er Company, Jno. 
- Martin & Co, and 
Ea : many . 


Address, 
Hardwood Planing Mill Co. 24% 495. 


OHMEN se. ENGINES 


For Direct Connection to Dynamos, Pumps, Etc. 


Engines are of the highest — open frame type, having large bear- 
ings and automatic oiling. They operate under high s and pres- 
sures without noise or vibration. 
engines are especially 

adapted for small independent —- 
ments for dr , steamships, 
searchlights, office buildings, and in 
la: plants for use in making repairs 
and at times when it is not desirable 
to operate the main plant. 

In all establishments where a 
steam boiler is already in use, and 
where an eagieess is employed — 
larly, these lighting _— will fur- 
nish light cheaper than it can be 
bought from the mains. 


OHMEN ENGINE WORKS 


132 Main Street, San Francisco 






A Superior and Economical Building Paper is 


NOX=EM-ALL 


Owing to its High Finish and Uniform Thickness it is splendidly 
adapted for insulating purposes. It is made from long fibre 
stock, and has many times the strength and dur- 
ability of the filled or 3-ply red building paper. 


For prices and book containing samples of our full line, address 


BONESTELL, RICHARDSON & CO. 


PAPER OF EVERY DESCRIPTION 


401-403 Sansome Street © San Francisco, 


Riveted Iron and Steel Pipe 


ll ae Repwoop Porgs 


FOR HYDRAULIC MINES, IRRIGATION AND POWER PLANTS. For TELEGRAPH 





Manufactured from the best grades of IRON or STEEL by MODERN MACHINERY gl T ane 
The Schaw-Batcher Co. Pipe Works Exzornio Lian 


503 MISSION ST., SAN FRANCISCO. 211-219 J STREET, SACRAMENTO Power PLants 


In lots and sizes to suit at short notice 


Union Lumber Company 


TELEPHONE, PRIVATE EXCHANGE 624 
Rooms 206-207, Crocker Building, San Francisco 


Graphite Lubricants 


FOR STEAM AND GAS ENGINES, 
COMPRESSORS AND MACHINERY 
VALUABLE CATALOGUE 67-I AND SAMPLES FREE 
Joseph Dixon Crucible Co., Jersey City, N. J. 
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GEORGE E. CARTER & CO. 






ALL RAIL 
Round Red Cedar 


Sawn Redwood 


Crocker Building 


EVERYTHING 
IN H 


Send 2c. Stamp for 48 Page Catalogue 


Expert workmen depend upon 


KLEIN'S TOOLS 


For doing their best work. See that your tools are stamped 
M. KLEIN & SONS—None other genuine 


MATHIAS KLEIN & SONS 


95 West Van Buren Street, Chicago, Ill. 


Francis Smith & Co. 


Manufacturers 


San Francisco 











4 
Iron cut, punched and formed 


For for making pipe on the ground 
W ATER where — 
WORKS, All kinds of tools sup- 
MINING, plied for making pie 
HYDRAULIC, Estimates given 
IRRIGATION AND - = 
POWER PLANTS, WELL 
PIPE, ETC., ALL SIZES 

a 


WATER AND OIL TANKS 


* 
We are prepared for coating all sizes of 
pipe with asphaltum 


POLES 


PINE CROSS ARMS 


Phone Main 5845 


SHIPMENTS DIRECT FROM STUMP TO LINE 


xxiii 


SHIPPERS 


San Francisco 


. M. BYLLESBY & COMPANY 


(Incorporated) 
ENGINEERS 
NEW YORK LIFE BUILDING 


CHICAGO, ILL. 


Design, Construct and Examinations 


Operate Railway, Light and Reports 


Power and Hydraulic Plants 


CEDAR POLES 


IN STOCK 
We have the following poles on our skids 


ready for immediate shipment: 
2000 8-inch 25 
1100 7-inch 30 
1270 7-inch 35 
1400 8-inch 35 
3670 7-inch 40 
3100 8-inch 40 
1560 7-inch 45 
1735 8-inch 45 
2200 8-inch 50 
1150 8-inch 55 
465 8-inch 60 


Buy your poles direct from the producer 
and receive prompt shipments and satisfaction 
generally. 

Wire for delivered prices at our expense. 


THE LINDSLEY BROTHERS CO. 


PORTLAND, OR. SPOKANE, WASH. 
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San Francisco Los Angeles 


THE TRACY ENGINEERING CO. 


DESIGNERS AND ERECTORS 


COMPLETE 
High Grade Power Plants 


OUR SPECIALTY 


FUEL ECONOMY 


We have put in successful operation more High Grade Power Plants 
than all other firms on this coast 


ESTIMATES FURNISHED CONSULTATION SERVICE 


Jobbers of Supplies, Engineers and Contractors 


GOULD STORAGE BATTERIES 


For Lighting, Automobiles and Railway Regulation 


é4armature Winding, Switchboard Construction, Lighting 
Installation and Repairs 


Write for Prices and Particulars 


Century Electric Corporation 


28 Second Street, San Francisco, Cal. 


Telephone Bush 352 
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Yosemite 
Valley 
National 
Park en. 


Among the mountain peaks of the Sierra Nevadas, one hundred and fifty miles 





east of San Francisco, is a wonderful gorge—the Yosemite Valley National Park. 
This valley is seven miles long, varies from one-half to a mile in width and is 
walled in almost completely by cliffs rising in sheer precipices on each side from 


3300 to 6000 feet above its green floor. 


Waterfalls innumerable abound here. One of the most beautiful is Vernal 
Falls, where the Merced River, eighty feet wide, drops three hundred feet into the 
chasm below. It is so situated that, catching the sunlight, the effect is given of a 


magnificent shower of diamonds. 


Among the many domes, spires and pinnacles is the magnificent Half Dome, 


8927 feet above sea level, or nearly 5000 feet above the valley floor. 


Every Californian and every visitor to California should visit this beautiful 
“Garden of the Gods.” 


The best way to reach the Valley is by the Raymond-Wawona Route, through 
the Mariposa Big Tree Grove. 


Full information and finely illustrated 







books concerning this wonderful valley can be 


had of any agent. 


Southern Pacific 


THE HALF DOME YOSEMITE VALLEY 
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Do Not Forget Us When in Need 


We make a specialty of 


MATERIALS FOR POLE LINE CONSTRUCTION 


Anchor Rods, Cross Arm Bracés, Pole 
Steps, Lag Screws, Machine Bolts. 


Our No, 2 and No. 3 Metal Insulator 
Pins for high tension lines are recom- 
mended and used by the best engineers. 


For Electric Railways 
we manufacture 
Track Bolts, Eye Bolts, Brackets, 
Brake Shoes, Etc., Etc. 


SPECIAL FORGINGS AND CASTINGS 


PROMPT DELIVERY. RIGHT PRICES 


The Welsbach Light 


The Ideal Light for Stores or Dwellings 


Will Brilliantly Miuminate a Room 
Thirty Feet Square 


The Opalite 


is composed of the best burner, 


4. mantle and glassware on the mar- 


ket, consisting of No. 668 high 
candle -power Welsbach Burner, 
No. 4197 Intensive Cap Mantle, 
first quality Welsbach (4 inches 
long) and No. 302 opal globe of 
German mauufacture, the highest 
standard of glassware made in the 
world. 

The burner has set screw for 
mantle wire and will fit the stan- 
dard size of mantle. The adjust- 
ment of burner is very simple, 


exactly regulating the air and the 
flow of gas under any pressure. 


Benicia Iron Works Welsbach Company 


City Office and Sal ae 359 Sutter Street San Francisco, Cal. 
519 Mission Street, San Francisco Benicia, Cl. 


GET THE | Electric Generators 


BE S 7 and Motors 


All Kinds of 


Insist on having Electrical 


that RED LABEL 
Installations 


Improved 
Electric Illuminated 


California 


Incandescent Cae 


ie. Incandescent Lamp Company The Seattle Electric Co. 


Rialto Building, San Francisco, Cal. 907 First Avenue, Seattle, Wash. 
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ce Le CORY 


Telephone Main 3414 


WYNN MEREDITH 


ENGINEERS 


Rooms 910-11-12-13 Union Trust Building 


Ww. H. ALLEN 


San Francisco, Cal. 


Expert Examination. Advisory Reports. Construction Supervision. Design of Complete Equipments. 
Betterment of Existing Systems. Engineering and Financial Examinations. 


DUGALD C. JACKSON, C. E. 
WILLIAM B. JACKSON, M. E. 
MEMBERS 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
AMERICAN SOCIETY OF OIVIL ENGINEERS 


ENGINEERS EXPERTS 
MADISON, WIS. 


EDWARD F. CANNON & CO. 


Electric and Hydraulic Engineers 


309 McKAY BUILDING 
Third and Stark Streets 


ABNER DOBLE COMPANY 
Engineers 
Complete Hydro-Electric Power Plants and Long 
Distance Transmissions Designed and Constructed 
Fremont and Howard Streets, San Francisco 


LEON M. HALL 


CONSULTING .ENGINEER 
IN MECHANICS, 
ELECTRICITY, 
MINING. 


814 Hayward Building, San Francisco 
Televhone, Marin 989 


Portland, Or. 


R. S. MASSON 


Consulting 
Electrical 
Engineer 
232 Crocker —_ 769 Pacific Elec. Bidg, 
San Francisco, Ca Los Angeles, Cal. 


’Phone Bush a 


W. STUART SMITH 
Consulting Engineer 


Electrical, Mechanical and Hydraulic 


Expert Examination, Advisory Reports, Supervision, 
—— Machinery Designed. 
Spanish Spoken. 


2538 Dwight Way BERKELEY, CAL. 


H. C. THAXTER 


Electrical and Mechanical Engineer 


120-130 New Montgomery Street 
Rialto Building San Francisco, Cal. 
Telephone Private Exchange 580 


G. F. WAKEFIELD 


Surveyor and Engineer 


Specialty: Examinations, Surveys, Reports, Super- 
vising Hydro-Electric Power Development. 
Surveys Executed in All Portions of California 


Room 22, Porter Building, San Jose, California. 


F. J. PAZAK 


Consulting and Contracting Telephone Engineer 


For oman, and Equipping Complete 
‘elephone Plants 
PLANTS LAID OuT CONSTRUCTION SUPERVISED 


234 Crossley Building San Francisco 


CLEM. A. COPELAND, M.E. 


Consulting and Supervising Electrical 
and Mechanical Engineer 


Bradbury Bldg. Los Angeles, Cal. 


WwW. H. SCHOTT 
ENGINEER 


1218-1221 MARQUETTE BUILDING, CHICAGO 


Electric Railways Financed an Financed and Built Complete 


DESIGNER AND BUILDER—Central Station Heating, 
Gas, Electric Light, Water Works and Power Plants. 


—SCHOOL OF— 


PRACTICAL ENGINEERING 
(BLectTRicaL, CIVIL, MINING AND MECHANICAL) 
Surveying, ceeeie, Architecture and Assaying. 


113 Fulton St., : San Francisco 
(One block above New City Hall) 


A. VAN DER NAILLEN, President 
Send for circulars Established 1864 


SMITH, EMERY & CO. 
Chemists 


and 
Chemical Engineers 


Bureau of Inspection and Tests 


INSPECTIONS: Iron, STEEL, RAILS, PIPE, BRIDGE 
AND BUILDING MATERIAL, CARS, ENGINES, 
BorLeRs, FACTORY EQUIPMENTS 
ANALYSIS or METALS, FUELS, Gas, CEMENT, 
ASPHALTUM, FEED AND DRINKING WATER, Etc. 


83-85 New Montgomery Street 
San Francisco 





Thompson Brothers 
EUREKA FOUNDRY 


Manufacturers of 


Castings of Every Description 


AND 


Cast Iron Water, Gas and Steam Fittings 


127-129-131 Beale Street 


Between Mission and Howard 
Gas Work a Specialty San Francisco 


ELECTRICAL SUPPLY Co. 
LANGER CO., Props. V. SOLLMAN, Manager 


MANUFACTURERS OF 


Electrical and [lechanical 
Instruments 


MODELS AND NOVELTIES 


Gear Cutting, Tool Making, Etc. 





60 FIRST ST. (top floor) SAN FRANCISCO 


Telephone Black 2171 


School of 
Engineering 


Electrical Engineering 
Civil Engineering 
Mechanical Engineering 
Steam Engineering 
Gas Engineering 
Mining Engineering 


Send for Catalogue. Will be sent free by addressing 


E. P. HEALD, President 
24 Post Street San Francisco, Cal. 


Sunset Electric 
and 
Engineering Co. 
LIGHTING AND POWER 
DEVELOPMENT 


Specifications, Estimates, Superintendence 
Appraisals and Advisory Reports 


J. L. LAMBIRTH, Manager 
302 East Morrison Street, Portland, Or. 


HIPPELY & MYERS 


Machinists and 
Electricians 


Experts in Electrical Machinery 
and Gasoline Engines 


224-226 Oak Street Portland, Or. 


free 


A new book on Elect- 
rical Insulation sent free 
on request. 

The Paraffine Paint 
Company, 24 Second 
Street, San Francisco. 


Electrica] 
Insulation 
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The New Gladstone-Lalande Battery 


A THOROUGHLY RELIABLE BATTERY 


In which all the objectionable features possessed by other caustic soda batteries are eliminated 


A distinctive feature of this battery is the perforated flat copper spring clamps 
for holding the copper oxide plate 


It is not necessary to soil the fingers in renewing this battery 
Adopted by the principal gas engine manufacturers and steam railroads 


A COMPLETE STOCK CARRIED AT SAN FRANCISCO 


547 MISSION STREET, SAN FRANCISCO, CAL. 


PROMPT SHIPMENTS GOOD PRICES 
ALL ORDERS ARE RUSH ORDERS 








cow 
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aa. |PAGIPK METER 
COMPANY 


Place of Your 
222 Mission Street, San Francisco, Cal. 





Arc Lamp and 


SEE 


Will Save 
25 to 40 Per Cent. 
of Your Light 
Bill 






MANUFACTURERS OF 








Wet and Dry Gas Meters, Station 






No Mechanism 
No Flickering 
No Trimming 






Meters, Provers, Gauges, Etc. 


Write for new Catalog, 
B-16, just out. 







Recently 
Improved 









Wired Ready 
to Hang 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 














Has Porcelain 
Connecting 
Block in Canopy 










dia a a Prepayment Gas Meters 


Benjamin Electric Mic. Co, 


New York Chicago San FPrancisco 
3832 CROSSLEY BUILDING, SAN FRANCISCO 


Hemingray Insulators|A HEART TO HART TALK 


For Voltages up to 75,000 ee ac Gen a voree 


This is the Standard Push Button Type 






Our Own Patents. Strong. Simple. 


PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 


Used upon the entire installation of the Northern 
California Power Company 


World's Standard 





fe OY! : MADE BY 


The Hart & Hegeman Manufacturing Co. 


Lt ss <x <x <> Hartford, Conn. 


SOLD BY EVERYBODY EVERY WHERE 
The Chas. F. Sloane Co. lee ae C0. 


Exclusive Pacific Coast Sales Agents Exclusive Pacific Coast Sales Agen 
o CROSSLEY BUILDING, SAN FRANCISCO 
Crossley Building San Francisco, Call. | sce yeck Block, Seattle Seis Bling. Les Anesivs 
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eal strongly to 
agers of plants” 


PACIFIC COAST OFFICES 





69-75 New Montgomery Street, San Francisco, Cal. 
Pioneer Building, . - Seattie, Wash. 














° 
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W TO Illuminated Dial 
ES N Station Instruments 
. These instruments are constructed upon the 
same general principle as our regular Standaro 
Portable Direct Current Voltmeters and Am- 
meters, but are much larger and the working 
parts are inclosed in a neatly designed dust-proof 
cast iron case which effectually shields the in- 
strument from disturbing influences of externa 
magnetic fields. 


Weston Electrical Instrument Co. 


Main Office and Works 
Waverly Park, NEWARK, N. J., U. S. A. 


New York Office: 74 Cortlandt Street 


Lonpon: Audrey House, Ely Place, Holborn 
PARIS, FRANCE: E. H. Cadiot, 12 Rue St. Georges. 
BERLIN: European Weston Electrical Instrument Co., Ritterstrasse, ss. 


KODAKS 


DEVELOPING 
PRINTING 
ENLARGING 
SUPPLIES 
















“Wood” Systems 


is a term synonomous with all that is good in electrical 
apparatus. Only the best material enters into its con- 
struction. The thousands of satisfied purchasers of 
** Wood ”’ apparatus are conclusive proof of its efficiency 
and ability to operate satisfactorily under varying con- 
ditions. If you are interested in securing information 
about the best systems 


For Light and Power 


we will gladly send you literature on any of the appara- 
tus which we manufacture, including Direct Current 
Generators and Motors, Single and Multiphase Alter- 
nating Current Generators and Motors, Switchboards, 
Wattmeters, Transformers and Arc Lamps. A postal 
will bring you any or all of the above. 


FORT WAYNE ELECTRIC WORKS 


FORT WAYNE, INDIANA 


TO RENT 


T. P. ANDREWS 


109 MONTGOMERY STREET 
Up Stairs, Opposite Occidental Hotel : $ SAN FRANCISCO 


WESTERN OFFICES 
San Francisco, Cal., 69 New Montgomery Street 


Seattle, Wash., Pioneer Building 
403 










Steam Hydraulic 





Electric Machinery 


of 






and 


Power 





Every 













Pumps Description 


All of our pumps built on the interchangeable system. Duplicate parts constantly kept on hand. 
179 First Street, 


Geo. E. Dow Pumping Engine Co. san Francisco, cat 
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COMPLETE PLANTS 


4 


Power Plants 
Lighting Plants 
Pumping Plants 


Mining Plants 


SEND FOR CATALOGUES 


Railway, Factory, Mills and 
Centra] Power Stations 


Central and Isolated Stations for 
General Service or Buildings 


Waterworks 
Reclamation and Irrigation 


Hoisting, Compressor and Pumping 
Plants, Mills, Smelters, Reduction 
Works. Treatment of Ores 














THE JOURNAL OF ELECTRICITY, POWER AND GAS. v 


THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA, PA. 


‘Chloride Hccumulators’ Exide Batteries 
FOR 
Electric Railway and Central Lighting Stations Electric Automobiles, Sparking Batteries 
Isolated Lighting and Car Lighting Complete Stock in San Francisco Storeroom 
SEND FOR BULLETINS 635 Howard Street 


San Francisco Office: 326 RIALTO BUILDING. 9 "3EAuis *inaVaNn TORONTO. “CLEVELAND. 


Mexico, Charles L.. Seeger, Primera de Humboldt No. 10, Mexico City 


Reinforced Concrete Construction 


for machine foundations 


vs Most Strength « Least Money 


We recently completed some difficult foundation for one of our clients involving the use of reinforce- 
ment recommended by us in place of plain concrete. 


ey GN Oe NS IIR 5 ii ccusu alien vaptii sutenedeaces cdlesese ctqeeccecees cosves $15,000.00 
Results < Actual cost, including reinforcement. ..............ccccceeeescseeccecees seen se eeeeteeee toneenee rene 11,000.00 
a Se 0 sida Lowa adie bdueeecceucn <eduue soeecs cexvase $ 4,000.00 


Let us tell you how it was done 


The Lindgren-Hicks Company, Inc. 


Lewis A. Hicks, President 


Engineers and Contractors 
904-906 Rialto Building San Francisco, Cal. 


Direct and Alternating Current 


(jenerators 


Built in all capacities 


Write for Our Bulletins 


National Electric Company 


Milwaukee 


National Water Wheel Type Alternators and Transformers 


Installed at Riverdale, Wis. J. Frank Per ry 


Pacific Coast Manager 


530 RIALTO BUILDING SAN FRANCISCO 
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uz eae IRON WORKS be. 


y- POWER PLAAT =O) NS EQUIPMENT ~ 
(( SMITN-VAILE PUMPS Wi K° STILWELL HEATERS ‘ 


DAYTON, OHIO, U. | AY . S. A. 
Victor Turbines 


Pumping Machinery 
Stillwell 
Feed Water Heaters 


Air Compressors 


Power Plant Apparatus 
SAN FRANCISCO HOUSE: 11-13 FIRST STREET 


Wagner ElectricMfg.Co. 


Central Station Managers: 

Very frequently you are called upon by your customers to suggest the best equip- 
ment, or the best method of driving electrically their various machines, either machine 
tools or other power applications; you no doubt are asked what size motor will be neces- 
sary to drive certain units, what the current consumption will be at full load and a great 

many other questions that ferhaps you would be 
glad to have expert assistance in answering. Our 
Engineering Department is at your service free of 
cost to handle these questions for you. Each of 
the tens of thousands of motors bearing the Wagner 
name plate now in successful operation has added 
something to our experience in power applications, 
and this experience is yours if you will confer with us. 

Publications~covering any part of our product 


will be sent upon request. 


Single-Phase Motors, Bulletin 68-E. 
Polyphase Motors, Bulletin 74-E. 
ransformers, Bulletin 72-E. 
instruments, Bulletins 67 and 71-E. 


Main a and Factory, St. Louis, Mo. 


Pacific iden Offices 


SAN FRANCISCO, CAL,, Rialto Building, A. J. Myers, District M’gr SEATTLE, WASH., Pacific Block, Bogart & Bates, Agents 
PORTLAND, OR., McKay Building, S. B. Pike, District Manager SPOKANE, WASH.., 327 Mill Street, Nixon & Kimmel, Agents 
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The Single-Phase Railway System Adopted by the New York, 
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G. E. WITT CO., Engineers 


504 Mission Street, San Francisco, Cal. 


Little Giant and ""Tneandescent Oil Burners 


Oil Pump Governors 
Duplex Automatic Oil Burners Governors 
Brass Goods of all kinds 
Steam Pumps, Boilers, Engines 
Gas Engines, Centrifugal Pumps 
Pacific Coast Agent for Atlas Tube Cleaner 


SEND FOR CATALOGUE 
Phone Black 1647 


ait 





Headquarters 


CEDAR 


POLES 


REDWOOD 
Ties and Cross Arms 
Bridge and Mining Timbers 


Rail and Water Shipment 


Stock in San Francisco yard for immediate 
delivery 


Ask for our prices 


A.F.Estabrook Co. 


Crocker Building _: : 


Would 
You 


get the best there is in 
the market 


San Francisco 








if it were offered to you in 


Switchboards, Panel or Tablet Boards? 


Then write for prices to 


Drendell Switchboard Company 


625 Howard Street San Francisco, Cal. 
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DOBLE 
Tangential Water Wheels 


Produce the Greatest Amount of Effective Power from the 
Least Amount of Applied Energy 


Awarded the Grand Prize | at the St. Louis World’s Fair 


Installation of Doble Tangential Water Wheels in the Mill Creek No. 3 Power Plant of the Edison Electric Com- 

pany. These wheels have been operating continuously for over two and a half years under a head of 1960 feet 

(850 pounds per square inch). hey frequently carry overloads of 33 1-3 per cent. Nota single bucket has had to 

: re; te The wheels are equipped at fr Doble Needle Regulating and Deflecting Nozzles an@ Ensign Vortex 
a ates. 


If interested in water power ee write for our new Bulletin No. 7 


Abner Doble Company 


ESTABLISHED 1850 


ENGINEERS 
Fremont and Howard Streets San Francisco, U. S. A. 


EXCLUSIVE LICENSEE IN CANADA 
THE JOHN McDOUGALL CALEDONIAN IRON WORKS COMPANY, LTD., MONTREAL 
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Baker & Hamilton 


2 to 10 Pine Street Telephone Exchange 32 San Francisco, Cal. 


WALTON 
Vertical Water-tube 
Boilers 


De ee 


Economy in { First Cost 





| Floor Space 


ne Secret of Reducing Friction 
E. M. DART MFG. CO. as = 


Providence, R. I. Using “Powell’? Oilers 


The *Signal’’ 


Is best Oiler on the market—the original 
lever up and lever down, oil-starting 
and oil-stopping device. The movement 
of dropping and raising the lever does 
not interfere with the adjustment; that 
need never be disturbed when once set 
to the required number of drops. Con- 
venient to fill; easy to 
regulate. It isan oil 
saver. None goes to 
waste, and that means 
money in your pocket. 


The 
“Puritan” 





Has an independent stop feed; a quarter 
twist of the top cross bar starts or stops 
the flow of oil instantly. A low-priced, 
reliable Oiler bound to prove satisfac- 
tory. 

You can’t go astray in trimming your 
engines with the POWELL OILERS. 





DART UNIONS Manufactured by 
THE POWELL CO. 
NON-CORROSIVE GROUND JOINTS Cincinnati, Ohio 


Kept in Stock by 
Catalogue on Application BAKER & HAMILTON, San Francisco 
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ANCIENT 


MODERN 


Investigate improved methods if you are contem- 
plating the development of a 


WATER POWER 


Write for information regarding the 


Pelton 
Water Wheel 


Adapted for all conditions of head or power. 


400 Hydro-Electric Plants 


are now installed developing in excess of 


383,000 Horsepower 


Illustrated Catalog sent to those tuterested 


THE PELTON WATER WHEEL CO. 


118 Main Street 154 Liberty Street 
San Francisco New York 


{9 GOLD MEDALS 19 


HIGHEST AWARDS 


Lewis & Clark Exposition 
Portland, Oregon 


Have been awarded by the Superior Jury to the 
General Electric Company for the excellence of 
its products, for its foremost position in ‘‘ Prog- 
ress and Development in the Art,” and for the 
Superiority of its Exhibit at the Exposition. 


GOLD MEDALS WERE AWARDED 
FOR THE COMPANY’S 


Curtis Steam Turbine 

Mining Locomotive 

Static Transformer 

Meters and Transformers 

Magnetic Arc Lamps 

Mercury Arc Rectifiers 

Metallized Carbon Filament Incandescent Lamps 

Direct Current and Alternating Current Motors 

Direct Current and Alternating Current Generators 

Mercury Arc Lamp and Automatic Starting Device 

Direct and Alternating Current Enclosed Arc Lamps 

Time Limit Relays and Oil Switches 

Searchlight and Method of Control (Commercial) 

Searchlight and Method of Control (Battleship) 

Switchboard, Motor 'controlling Panels, Circuit Break- 
ers and Lightning Arresters 

Automatic Voltage Regulators 

Railway Motors and Controllers 

Progress and Development in the Art. 

Best Exhibit in the Electricity Department. 


Silver Medals 
Were Awarded for 
General Electric Co’s 


SE SY AMSwY Hm 


-— = = Ft he 
EQS = 


Arc Lamps with Concentric Diffuser Steel Ceilings and for 
Its Electric Heating and Cooking Devices 


737 


PRINCIPAL OFFICES SALES OFFICES 
SCHENECTADY, N.Y. im All Large Cities 


SAN FRANCISCO 
Crossley Building 
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Turbine Information 

















The turbine at the California Powder Works was shut down on 
November 5th for internal inspection, after three months continuous 
operation. 


Everything about the turbine was in perfect condition, there being 
absolutely no erosion of blades, although steam reaches the turbine 
through long pipe line and carries considerable moisture. 





The Edison Electric Company of Los Angeles, on November roth, 
placed an order for a Westinghouse-Parsons turbine, to have a capacity 
for continuous operation of 9000 kilowatts. 





HUNT, MIRK AND CO. INC. 


ENGINEERS 


Pacific Coast Representatives 


614 Mission Street 


Telephone Main 1459 


Crossley Building San Francisco, Cal. 







Complete Power Plants 





THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


AT yy] WhenVou Are Looking for Boiler - eee 
™ Edge Moor Water Tube Boiler 


‘te nin aie your engine order until you have 
investigated our claims for the 


Norberg Corliss Engine 





THE TRACY ENGINEERING CO). 


San Francisco Los Angeles 
DESIGNERS AND ERECTORS 
OF 


Complete Power Plants 


Jobers of Supplies, Engineers and Contractors 


GOULD STORAGE BATTERIES 


For Lighting, Automobiles and Railway Regulation 


Armatu a Switchboa Pa uction, Lighting 
tallation and Rep 


Write for Prices and Particulars 


Century Electric Corporation 


28 Second Street, San Francisco, Cal. 


Telephone Bush 352 
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NEW YORK BOSTON CHICAGO SAN FRANCISCO 
NEW YORK INSULATED WIRE COMPANY 
Rubber Covered Wires Friction and Rubber Tapes 
Grimshaw White Core LE OI Grimshaw Tapes, White and Black 
Raven White Core : . Grimshaw Splicing Compound 


Telephone, Telegraph, High-Volt- m Competition Splicing Compound 
age, Lead-Covered Cables LATED y Made in any width up to 36 inches 


COMPLETE STOCKS STANDARD SIZES CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 
I. T. E. Circuit Breakers 
STREET RAILWAY PANELS 
C.<S. FLUSH SWITCHES 


Are Mechanically Perfect 


MUNIT WALL BOXES 
COMPLETE STOCK OF SWITCHES AND WALL BOXES CARRIED IN SAN FRANCISCO 


NEW YORK CHICAGO SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 


Electroduct Conduit, Circular Loom Conduit 


Approved by All National Boards of Fire Underwriters 


Complete stocks sti abhi eect San Francisco 
THE BOSSERT ELECTRIC CONSTRUCTION CO. 


SOLE MANUFACTURERS AND PATENTEES OF 


Plugged Steel Conduit Boxes 
Monitor Conduit Bushing and Locknuts 


Large Saving Can Be Made by Using Bossert Boxes, Bushings, Locknuts, Etc. 
Complete Stocks Carried in San Francisco. 


JOHN R. COLE COMPANY 


Pacific Coast Sales Agents 


658-60 MISSION STREET Telephone Main 1197 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


e fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 G now that business is good. 


(Clean Boilers.) Try it. DEARBORN FEED WA 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, ">.2.n%" 29-33 Rialto Bldg., Chicago, Ill. 


New Lexington High Voltage Porcelain Company 


MANUFACTURERS 


“CROWN” Porcelain Insulators for High 
Tension, Operating Up to and Including 
60,000 Volts Working Pressure 


Send for Blue Prints, Tests, Etc., to 


ALyinet 


Sole Sales Agent 


7 Arch Street, 315 Empire Building, 120 Broadway, 
BOSTON, MASS. ATLANTA, GA. N. Y. CITY, N. Y. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


MAKERS OF WIRE ROPE AND OF . . 


Bare and Insulated Copper Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 


First and Stark Streets, Portland, Or. 333 First Avenue South, Seattle, Wash. Alameda and Requena Streets, Los Angeles, Cal. 
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Standard Electrical Works 

Standard Underground Cable Co ..............- 
Stamley-G. I. Electric Manufacturing Co.... 
Sunset Electric and ee 

Thaxter, H. C.. im 

Thompson Brothers 

Tracy Engineering poner 

Union Lumber Co.. oss cb eseecccese 


Van der Naillen, A.........- 

Van Emon Engineering Company.. 
Vulcan Iron Works ...... 

Wagner Electric Manufacturing Co 
wa eld, G. F 


veceeceRExix 


———* Electric and Manufacturing a 
xv 

Westinghouse Machine Co., The 

Weston Electrical Instrument Co 


Wllamette Iron and Steel Works.. 

Western Electric Works 

West Coast Machinery Company 

Yawman & Erbe Manufacturing Company.... 


Look Into the Details 


for an explanation of why 


“NATIONAL STANDARD” 


N () A R K FUSE BLOCKS AND FUSES 


Are So Uniformly Used—You’ll See 


The contact adopted for the larger ‘‘ National Standard’”’ Fuses 
and Blocks (the well known Knife-Blade Switch-Style Contact) 
has permitted us to develop a line of Fuses and Blocks which for 


excellence of operation, design and construction cannot be sur- 
passed. 


H. W. Johns-Manville Co. 


Manufacturers of Asbestos and Magnesia Products, Electrical Insulating Materials, 
“Noark” Fuse Devices, Electric Railway Supplies, Etc. 


100 WILLIAM STREET - NEW YORK 


NEW YORK MILWAUKEE CHICAGO BOSTON PHILADELPHIA ST.LOUIS PITTSBURG CLEVELAND SAN FRANCISCO 
LOS ANGELES SEATTLE KANSAS CITY MINNEAPOLIS JITTLE ROCK NEW ORLEANS LONDON PARIS BRUSSELS 
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Hydraulic Turbines 


built especially to meet individual conditions 





| 6000 Horsepower Turbine, Shawinigan Water and Power Company, Shawinigan, Canada. 
180 Revolutions Per Minute. Fall, 125 to 130 Feet. 





Some Recent Orders 


| Three 13,000 Horsepower Vertical Single Francis Turbines, Head 350 Feet, for Duluth, Minn. 
| Four 10,750 Horsepower Twin Horizontal Impulse Wheels, Head 865 Feet, for California. 

| One 5000 Horsepower Single Horizontal Francis Turbine, Head 350 Feet, for Mexico. 

| Eight 875 Horsepower Twin Vertical Francis Turbines, Head 20 Feet, for Maine. 





EIR STRAY RNR = Prsevncuwatenre oS SNe | 
Pacific Coast Office: Ground Floor, I Rialto Building, } No. 631 Mission Street, San Francisco, Cal. 
Canadian representatives, Allis-Chalmers-Bullock, Ltd., Montreal 
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Westinghouse Portable Instruments 


For Direct and Alternating Current Circuits 


Comprise a complete assortment of instruments of pre- 
cission for testing purposes, mounted in polished mahog- 
any cases of a shape and size making them con- 
venient to handle. The covers being on slip joint 
butts are easily detached when using the instruments 


Write for our Circular 1104 describing their many 
valuable characteristics, among which are 


Absolute Accuracy, Perfectly Dead Beat, Long Legible Scale 


Westinghouse Electric & Mfg. Co. Pittsburg, Pa. 


San Francisco, 425 Market St.; Seattle, 314 Occidental Ave.; Los Angeles, 527 S. Main St.; Salt Lake City, 151 Main St. 
Denver, 429 Seventeenth St., and all other large cities. 
For Canads: Canadian Westinghouse Co., Limited, Vancouver, B. C. 


Westinghouse Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 


Por particulars address nearest sales office of 


The Westinghouse Machine Co. 


Works, East Pittsburg, Pa. 
{ New York, 10 Bridge Street. Chicago, 171 La Salle Street. Pittsburg, Westinghouse Building. 
Sales Offices  { Boston, 131 State Street. Cincinnati, 1111 Traction Bidg. Philadelphia, Stephen Girard Building. 
{ Charlotte, N. C., South Tryon Street. Atlanta, Equitable Building Denver, 512 McPhee Bidg. 
San Francisco, Hunt, Mirk & Co., 614 Mission Street. 


way to save money is to purchase only high-grade goods. It is like 
having money in the bank. Simple ariththetic will quickly prove 
that a high-grade article which costs the same, or possibly 5 per 
cent. more, than a poor-grade article, and which lasts three or four 
times as long, is from an economical standpoint the thing to buy. 


Fickanrd, Transformers 


Are High Grade 


yet the price is reasonable. Write us for table of guaranteed tests 
and prices. 


Large Stock Carried in San Francisco 


Electric Appliance Company 


CHICAGO AND SAN FRANCISCO 
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WESTERN ELECTRIC WORKS 


Motors and Dynamos 


General Electric Supplies 


MANUPACTURERS OF 


Switch Boards, Tablet Boards 


and 


Steel Boxes 
se Ss 


We Sell Electric Heating Appliances, Connecticut Tele- 
phones, Peerless Incandescent Lamps, Faries and 
D’Olier Shades and Portables 


We Repair Motors, Dynamos and Arc Lamps 
We Install Isclated and Marine Plants 
We Buy Second-Hand Motors and Dynamos 


se 


Estimates Freely Given Correspondence Solicited 


se 


Western Electric Works 
61 Sixth Street, Portland, Or. 


LONG HAUL ROAD ENGINE 


MOTORS FOR ECONOMICAL 
PUMP DRIVES 


ICR THERE Motors easily applied, with minimum 
alteration to driven machine. Economical to operate, 
easy to care for, have long, useful life. 


We show a Northern Spherical Motor 
driving an Allentown Triplex Pump 


SEE LEAFLET NO. 1259 


NORTHERN ELECTRICAL MFG. CO, 


ENGINEERS—MANUFACTURERS 


MADISON, WIS., U. S. A. 
San Francisco Office: 69-75 New Montgomery Street 572 


ELECTRIC HOIST 





We are bringing out new model Logging Engines especially adapted for use in the REDWOOD FORESTS 
It will pay you to investigate before making your purchases 
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and generators of 5,000 electric horse-power, to be delivered and 
installed and ready for operation by July first of next year. Work 
has been begun on the new power house. 


San Francisco. Cal—The Nevada Power Mining & Milling 
Company has been granted a fright of way for a pipe line and a 
power house site in the Sierra Forest Reserve, in California, by 
the Washington authorities. The electric transmission line, near- 
ly 100 miles in length, completed this fall, is now in operation 
supplying electric power at Tonopah and Goldfield, Nev. 


Los ANGELES, Cal.—The Edison Electric Company of this city 
has closed contracts for a 7,500-k. w. Westinghouse-Parsons tur- 
bo-generator, including condensing plant. The overload capac- 
ity will be over 30 per cent, making this one of the largest turbine 
generating sets ever built. The generator is to be three-phase 
16,500-volts, 50 cycles. The present equipment of the Los Angeles 
power house amounts to 4,000-kilowatts. 


San Francisco, Cal_—The California Gas and Electric Cor- 
poration is rushing work on its new power house at the corner 
of Walbridge and Schwerin streets, from which they are to be- 
gin early in the new year supplying the United Railroads Com- 
pany with its electric motive power. The new power house will 
contain three of the largest gas engines in the world. About 
$1,000,000 is being spent on the new power house and its equip- 
ment. 





Pato Atto, Cal.—Arthur Crane has applied for a franchise for 
an electric railroad along the streets of Palo Alto. 


Yrexa, Cat.—Louis Mannel has filed a claim on 20,000 inches 
of water in Ash Creek for the purpose of generating electric 
power. 


Satt Laxe, Utan.—Manager Craig of the Kennebec mine 
states that the company intends to install an electric power plant 
at its mine in the near future. 


San Francisco, Cal.—The Parkside Realty Company will ap- 
ply to the Board of Supervisors for a franchise for an electric 
railway along 19th avenue. 


Lonc Bracu, Cal.—The city trustees have sold a franchise 
extending from Seaside Park westward, a distance of five miles 
to the Pacific Electric Company. 


Stockton, Cal.—The Central Traction Company has been 
granted a franchise for an electric line over the San Joaquin 
county roads on its bid of $5,500. 


OakLanp, Cal.—The ordinance granting a franchise to the 
Oakland Traction Consolidated, for a street railway line on East 
14th street, has been passed to print. 


Baker City, Ore—F. S. Lack and his associates have been 
granted a franchise to erect poles and maintain an electric car 
line over certain streets in Baker City. 


Los AnceLes, Cat.—Kinney & Cowill,; who are planning to 
erect a.power house in Venice of America, near Los Angeles, 
have awarded the contract to J. F. Atkinson for $7685. 


SEATTLE, Wash.—Henry McLean and others of Mt: Vernon 
and Anaconda, are organizing a company for the purpose of con- 
structing an electric railway between the two places, 
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Los ANGELES, CaLt.—Grade stakes on the new Rindge Electric 
Railway line have been set from Point Dume to the Rindge 
ranch house and work is being rushed at various points. 


Santa Cruz, Cal.—It is announced that as soon as rights of 
way are secured the Union Traction Company will commence 
work on an extension of its line from Capitola to Soquel. 


Santa Ana, Cal.—The Pacific Electric Railway Company has 
taken over the old gasoline motor line which formerly operated 
between Grange and Santa Ana and will convert it into an electric 
road. 


San Francisco, Cal.—Plans and specifications for the pro- 
jected addition to the Geary street railroad have been completed 
by the City Engineer. The estimated cost for this addition is 
$150,000, 


Payette, Idaho.—Donald Fitzgerald, representing the American 
Construction Company of New York, is here investigating the 
feasibility of building an electric railway between this place and 
New Plymouth. 


SACRAMENTO, Cat.—The application of the Sacramento Elec- 
tric, Gas & Railway Company to cross the M street road in order 
to connect the J street extension with the East Lawn cemetery 
line has been granted. 


PortLanp, Ore.—The City Council has denied the application 
of Thomas R. Sheridan, a banker of Roseburg, for a franchise 
over certain streets entering the city, for an electric line from 
Roseburg to Portland. 


Santa Marta, Cal.—T. D. Allen of Pasadena, one of the di- 
rectors of the Valley Electric Company, who is now here states 
that he is arranging for the enlarging of the plant and the ex- 
tending of the company’s lines. 


Woop.anp, Cal.—The Town Trustees have granted a franchise 
to W. N. Forsman to erect poles and maintain a standard gauge 
electric road along Pendegast, 5th, Cross, 6th and Court streets 
and Cemetery avenue, in this place. 


GARDNERVILLE, Nev.—A. C. Pratt, who is promoting the estab- 
lishment of a power plant on the Carson River, reports that all 
necessary surveys have been made and that the details of con- 
struction are now being figured out. 


Napa, Cal.—The Napa & Lakeport Railway Company, which 
was recently organized to build an electric line between Napa 
and Lakeport, is now making final locations. Rights of way have 
been filed for a large portion of the route. 


San Bernarpino, Cat.—The franchise for the Redlands cutoff 
to be built by the San Bernardino Valley Traction Company, which 
will run on East Third street, has been awarded to A. C. Den- 
man Jr. for $125, his being the only bid presented. 


SPoKANE, Wash.—Porter Bros. have received the contract for 
laying the steel and ballasting the Spokane, Inland and Terminal 
Electric lines. Work is to be commenced as soon as material 
can be delivered on the ground. The cost will be about $1,000 
per mile. 


Los ANGELES, CaL.—The actual laying of rails on the Pacific 
Electric Railway Company’s line to Santa Ana is completed. 
Only the overhead work remains to be placed in position. Gen- 
eral Manager Schindler states that the cars will be in service 
by November ist. 


Ocpven, Utah—The Board of County Commissioners has 
granted a franchise to J. F. McCarron and others to construct 
and operate an Interurban Electric railway through Webes 
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KILBOURNE & CLARK COMPANY 


SEATTLE SAN FRANCISCO 
113 Marion Street Rialto Building 











Chicago Telephones Satisfy 


Common Battery, Express Type, Rural Line 
Intercommunicating 
Switchboards and Instruments 
Immediate Shipments from Stock 


Pittsburgh Transformers 


All Sizes, Any Service, High Efficiency 
Sizes from 1 to 25 k w. Carried in Stock 
Larger or Special Promptly Furnished 








Everything Electrical 
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County. The company is preparing to build a line from Salt 
Lake City to Brigham. 


Satt Lake, Utan.—General Manager George L. Moats of the 
Ohio Lead Mining & Smelting Company states that arrange- 
ments have been completed for building an electric railroad 
from Wells, Nev., to the company’s mines at Sprucemont, Nev., 
a distance of thirty-five miles. 


SpoKANE, Wash.—The Directors of the Spokane and Inland 
Electric Railroad will immediately extend the company’s lines 
from Waverly to Rosalia, a distance of 14 miles. Terminal 
grounds at the later place have already been secured and twenty 
car loads of steel rails are on the way. 


Sawn Francisco, Cal.—The Ocean Shore Railway Company has 
finally secured its right of way in this city by confessing judg- 
ment in the Superior Court for a total amount of $800,000 in 
favor of nearly 150 defendants in 43 different actions. The work 
of clearing the route of buildings will begin at once. 


Norta Benp, Ore.—J. H. Blake has asked for an electric 
street railway franchise on nearly the same streets as that of 
the Diers and Falkenstien application. The City Council referred 
both the Blake and Diers and Falkenstien ordinances to a special 
committee, which will report at the next regular meeting. 


GoLpFIeELD, Nrev.—The California Nevada Mining, “Milling & 
Power Company has. secured all the water rights.along Pine 
Creek in Inyo County, Cal., and will erect an electric power 
plant near Alvord, Cal., from which point a transmission line 
will be constructed to Bullfrog at a cost of about $150,000. 


SaLem, Ore.—The Citizens’ Electric Light and Traction Com- 
pany has contracted with the residents of Liberty, four miles 
south of Salem, for the construction of an electric light line 
to that place from Salem, to be completed soon after the first 
of the year. Mayor Watson is right of way agent for the com- 


pany. 


Sonora, Cat.—T. W. Hersey, P. J. Dunne and C. W. Quilty 
of San Jose have conveyed to the Tuolumne Electric Company 
their right, title and interest to water appropriations, reservoir 
and dam sites in Bell, Boland and Lord meadows, Kauffman 
Flat, Alpine and Tamarack valleys, and to the Bed Rock placer 
claim. 


GREENVILLE, CaL.—Col. Bannister, superintendent of the Indian 
Valley mine, has filed two water locations, one on Clover Creek 
and another on Indian Creek. Water is to be carried by ditch- 
ing to a point about 1000 feet above the Flourney ranch and 
there consolidated and used for generating electricity for power 
and lighting purposes. 


PortLanp, Ore.—The Willamette Valley Electric Company’s 
manager, A. Welch, states that it is expected that the new inter- 
urban electric railway between Portland and Salem will be in 
operation within a year. Construction work will commence as 
soon as right of way and franchises between the latter place and 
Portland can be secured, 


SacRAMENTO, Cal.—The Sacramento Electric Gas & Railway 
Company has been granted a franchise to construct and operate 
a street railway on Eleventh street on its bid of two and one-half 
per cent of the gross receipts after five years. This piece of 
road will be a connecting link between the present line of the 
company and an extension to Sutterville. 


PxHoenrx, Ariz.—The Board of Supervisors has granted the 
Phoenix Railway Company a 38-year franchise for an electric 
line out Grand avenue, from the city limits to the fair grounds. 
The franchise states that work must begin inside of two months 
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and when completed cars must be run every hour . beginning 
at 7 a. m. and running till at least 9 p. m. 


Arcata, CaL.—The Council has decided that another year will 
be given the Humboldt Transit Company within which to begin 
the operation of an electric railway system in this city, pro- 
vided that the company will furnish a bond in the sum of $5000, 
to be forfeited to the city in the event that cars fail to connect 
with Eureka at the expiration of a twelvemonth. 


Vancouver, B. C.—The British Columbia Electric Railway 
Company is preparing plans for large extensions to its power 
lines in British Columbia. A new line is to run from Burnaby 
sub-station to be in operation by the 15th of November. The 
electric system on Lulu Island will be augmented in the near 
future by extension of the line along Road No. 20 to the Sea 
Island bridge. The line will be two miles long. / 


San Dreco, Cat.—The San Diego Electric Railway Company 
purchased from Gus W. Jorres and Charles S. Hardy for $9500 
the whole of the block at the corner of Ivy and Indiana streets 
for the purpose of erecting thereon additional car barns and 
power plants. The purchase means the early construction of the 
branch line into the middle town section of the county. 


SaLem, Ore.—Citizens of the Liberty District have appointed 
a committee consisting of Bruce Cunningham, B. Shaw, E. W. 
Smith, A. W. Mize and Bernard Miles, to enter into a contract 
with the Citizens’ Light & Traction Company of this place for 
the extension of the company’s street railway to Liberty. The 
farmers will do the grading and furnish the necessary ties and 


poles. 


Sawn Francisco, Cal.—The Ocean Shore Railway Company has 
awarded contracts for the electric equipment of its power house, 
sub-stations and cars to the General Electric Company, and for 
the steam engine and boiler plant to Chas. C. Moore & Co. The 
power house will be erected at Balboa, on Halfmoon Bay. W. L. 
Holman of this city, has been awarded the contract to build a 
number of the 50 cars required. 


PASADENA, Cal.—The legal department of the Pacific Electric 
Railway Company, of Los Angeles, has notified the Mayor of 
Pasadena that, if the City Council will give the company six 
months’ time in which to do the work and permission to abandon 
that portion of the franchise on Chestnut street and Summit ave- 
nue, the company will agree to construct within that time the 
balance of the roads covered by the franchise including the 
Orange Grove avenue and Illinois street line. 


‘BAKERSFIELD, CaAt.—The Kern Rand Company, recently incor- 
porated under the laws of Arizona and with headquarters in 
Los Angeles, is planning the erection of a power house on the 
south fork of Kern River and the building of a transmission line 
to Randsburg. ~The company has filed a claim to riparian rights 
to water flowing in the south fork of Kern River. Vice President 
and General Manager J. W. Eddy states that the company wil) 
erect a plant capable of generating 40,000 horsepower and thai 
it will distribute its current through various southern counties. 
It is understood that either the Kern County Land Company or 
Miller & Lux will contest the new company’s water rights. 


San Jose, Cal.—An explosion in the power plant of the San 
Jose Railroad Company at 4 o’clock on the morning of Novem- 
ber 9th, started a fire which destroyed the company’s power plant, 
car barn, general office and the entire equipment of the road. 
The loss is placed at $200,000, of which only about $75,000 is 
covered by insurance. The German Savings and Loan Society 
of San Francisco is the principal stockholder in the San Jose 
Railroad Company. The fire started in the engine room at the 
rear of the plant, which is not in use, being maintained merely 
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THE 6,000,000 POUNDS OF 
ALUMINUM WIRE 


In use by the Representative Electric Power 
Transmission and Street Railway Companies 
of California, Oregon and Washington fairly 
well establishes the fact that the experimental 
stage has been passed. 

Write for circular giving tables of weights and 
complete data. 
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The Locke Insulator Mfg. Co. 


VICTOR, N. Y. 


‘ 
We Are Governing 
more horsepower of water wheels than all the 
other makers combined 


We received a GOLD MEDAL at St. Louis— 
the highest award 










“Victor” Insulators for all Voltages 


We guarantee our governors to be the best 
Our guarantee means something 







Write for 
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THE INSULATOR BOOK™ | The Lombard Governor Company 
Is Now Ready. Write for a Copy. ASHLAND, MASS. 
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77 New Montgomery Street San Francisco, Cal. 77 New Montgomery Street San Francisco, Cal. 


Pioneer Building Seattle, Wash. Pioneer Building Seattle, Wash. 





xxviii 


for emergency purposes. At the time, the entire plant was shut 
off from power and there are some indications that the fire was 
of incendiary origin. 


Eureka, Cat.—The Pacific Wireless Telegraph Company has 
decided to establish a station at this point. 


OroviL_e, Cal.—The Oroville Light and Power Company will 
expend $10,000 in inaugurating its new telephone system. 


San Dreco, Cal.—The Sunset Telephone Company is preparing 
to put in about 145 miles of new lines in and about San Diego. 


Bripceport, Cal.—Mattly, Hunter & Benedict are preparing to 
connect their Golconda Mine at Mono Lake by telephone with 
this place. 


Los Ance.es, Cal.—The Home Telephone Company, is prepar- 
ing to erect a large central station on Olive street, between 7th 
and 8th streets. . 


Et Paso, Tex.—The DeForest Company reports arrangements 
well under way for the construction of a wireless telegraph 
branch station here. 


Otymp1A, Wasu.—The Sumner Automatic Telephone Company 
has been granted a thirty-five year franchise to construct and 
operate a telephone line in this city. 


SeatrLe, Wasu.—The report is brought here by the cableship 
Burnside that serious imperfections have been found in the 
Seattle-Sitka cable. 

ASHLAND, Ore.—A large consignment of poles has been re- 
ceived here for the reconstruction of the Postal Telegraph Com- 
pany’s lines along the Southern Pacific Railroad. 


Hottywoop, Cal.—The Home Telephone Company is planning 
to erect a. central office on Vermont avenue in this city. Auto- 
matic telephones are to be installed throughout the valley. 


BELLINGHAM, Wasu.—The Farmers’ Mutual Telephone Com- 
pany has asked for a twenty-five year franchise in this place. 
The company undertakes to place all its wires underground. 


PortLanp, Ore.—F. H. Stow and C. Young, of Los Angeles, 
have asked the city council for a franchise for the installation 
of the automatic system of the Home Telephone Company, in 
this city. 


Renton, Wash.—A blanket franchise on the highways of King 
county has been granted to R. D. Nichols for 50 years, and tele- 
phone lines will be immediately installed between Seattle and 
Renton. 


SearCHLIGHT, Cal.—A. M. Joy is preparing to install a local 
telephone exchange, reaching all the mines in. the vicinity of 
Searchlight, and a long distance line between this place and 
Nippeno. 


Curauanua, Mex—A. C. Nash, general manager of the 
street railway system of Chihuahua, has purchased the Chihua 
telephone company’s plant, and all property connected thereto, 
from the M. S. Otero estate. 


OaKkLanp, Cal.—Mayor Frank Mott signed the ordinance Octo- 
ber 26th, which calls for the sale to the highest bidder of a 
franchise for a competing telephone system in the city of Oak- 
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land. The date for the opening of the sealed bids has been set 
for December 6th. 


PortLanp, Ore.—The Sunset Telephone Company is preparing 
to erect a new main telephone station on a lot in this city, pur- 
chased November 15th. The company is also improving the 
service and has promised lower rates. 


Los ANGELES, CaL.—It is learned that arrangements are being 
made by the California, Arizona and Hecla Mining companies 
to build a telephone line from Wellton on the Southern Pacific 
Railroad to the Arizona Copper Company’s mines. 


Boise, IpAno.—Plans and specifications for the Idaho Inde- 
pendent Telephone Company’s building, to be erected on Tenth 
street, have been completed and bids for its construction have 
been advertised for. The building will be three stories high. 


AstortA, Ore.—The North Shore Telephone Company has been 
organized to construct and operate a telephone line along the 
north bank of the Columbia River from Cathlamet to McGowan. 
The organizers of the company expect to file articles of incor- 
poration shortly. 


Mexico City, Mex.—Christian Schjetnan and others who re- 
cently put in a telephone system at Celaya, have decided to 
incorporate with an increased capital, and put in a telephone 
exchange at Iraquato. The organizers plan to establish another 
exchange at Leon later. 


PortLanD, Ore.—The Home Telephone Company has about 
one-sixth of the underground conduits and one-third of the 
overhead cable poles put in place. The work is being superin- 
tended by William Godfrey of Toledo, Ohio. It is expected that 
the system will be working by early spring. 


Lewiston, Ipano.—J. E. McGillivray will construct a telephone 
line from Lewiston to the forks of Sweetwater, a distance of 
sixteen miles, having just closed a contract with the Lewiston- 
Sweetwater Irrigation Company for a line to be used by them 
privately in the construction of their canal. 


Wasuincton, D. C.—The War Department has awarded con- 
tracts for all the material required for the installation of a 
wireless telegraph system in the southern part of the Philippine 
Islands. All the material will be shipped to the Benicia bar- 
racks and put in operation before being sent to the Philippines. 


Grass Vatiey, Cal—The Morning-Star mine is to have tele- 
phone communitation with the outside world. The company is 
having a line constructed which will connect with the Sunset 
line at the Oak Tree ranch, near Grass Valley. It will be neces- 
sary to build about 3 miles of pole and wire line to make this 
connection. 


VaLieyo, Cat.—Master Electrician George E. Hanscomb of 
the Mare Island Navy Yard has returned from a thirty days’ 
trip to the Atlantic Coast, where he inspected the wireless tele- 
graph stations of the East. He will have charge of the work 
upon the eight new wireless stations, which are to be erected 
by the Government on the Pacific Coast. 


OAKLAND, CaL.—Within the next thirty days the Pacific States 
Telephone and Telegraph Company will begin the installation 
of a general underground conduit system in Oakland. The total 
cost of the work is placed at $120,000. The company is also 
planning a considerable extension of its overhead lines. A 
permit for the necessary excavations has been secured. 


Yertncton, Nev.—The Yerington Electric Company proposes 
to begin extending the telephone line from Yerington south. The 
line will be run up to Plummers and Modryke and then on to 
Smith Valley. Eventually the line will be continued to Pine 
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Grove and Rockland. From Smith Valley another company will 
build to Bodie, Bridgeport and Aurora, and the line from Bodie 
to Hawthorne will be connected with the line from Sodaville 
to Tonopah. 


Los ANGELES, CaL.—The Los Angeles Home Telephone and 
Telegraph Company state that they have 19,732 telephones in 
service in the city proper with a large number of contracts ahead 
for new installations. This material increase in the company’s 
business has made necessary a decided enlargement of their ser- 
vice facilities, and to this end several buildings are being erected in 
various sections of Los Angeles. A four story structure, 90 x 150, 
is nearing completion on Olive Street, between Sixth and Seventh, 
which is designed to accomodate 10,000 automatic switches, and 
the new building on Seventh Street, with a capacity of 7000 auto- 
matics for the Westlake District, will soon be ready for occu- 
pancy. F. F. Graves, president of the Home Telephone and 
Telegraph Company, has been in San Francisco for some time 
looking after his interests here. Mr. Graves states that it is the 
intention of the Los Angeles Company to ultimately discard the 
manual system and adopt the automatic entirely. 

The United States Long Distance Telephone and Telegraph 
Company have completed their long distance line into San 
Diego and Tia Juana, Mex. Two No. 10 copper circuits have 
been run from Los Angeles to these points and this increase in 
telephonic facilities will undoubtedly be appreciated by the busi- 
ness men of southern California. - 


Ug 


VEE SLES 


—————— | 


SEATTLE, Wash.—Clay Allen has applied to the city council for 
a franchise for an electric lighting plant at this place. 


Prosser, Wasu.—The City Council has granted the Prosser 
Falls Land & Power Company an electric light franchise. 


EstacapaA, Ore.—The Estacada Brick and Tile Company is in- 
stalling an electric light plant of sufficient capacity to supply the 
factory with light. 


San Bernarpino, Cal.—The City Council has awarded the 
Lytle Creek Power Company the contract for the lighting of the 
city for the next five years. 


Puoentx, Ariz.—L. H. Hoge has applied for a franchise to 
erect poles and establish an electric lighting system at this place, 
at a cost of between $60,000 and $75,000. 


MonTESANO, WasuH.—The Montesano Lumber Company is now 
preparing to install an electric lighting plant in Montesano for 
the purpose of furnishing light to the public. 


Paso Roses, Cal.—The Paso Robles Hotel Company is prepar- 
ing to put in an electric lighting plant of its own to furnish 
electricity for the baths and for lighting purposes. 


Haines, Ore.—The town council of this place has granted the 
application of J. F. O’Bryan to install and operate a power and 


lighting plant in the corporation limits for a period of thirty 
years. 


E.xo, Nev.—The Elko Electric Light & Water Company has 
commenced work on the foundation of its new power house at 


this place. Two gasoline engines of 50 h. p. each are to be 
installed. . ~ 


Gitroy, Cal.—The town council which recently asked for bids 
for the building of a direct current power and lighting system, 
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has decided to reject all bids and to draw up new plans and 
specifications for an alternating system. 


Pato Atto, Cau.—The Town Trustees have passed a resolu- 
tion ordering the Redwood City Electric Light & Power Com- 
pany to stop its extensions here. The Trustees are planning 
to give the municipal electric plant exclusive rights. 


Santa Rosa, Cal.—Danville Decker, manager of the electric 
lighting company, is authority for the statement that within 
thirty days work will be commenced restringing all the wires 
of the company in Santa Rosa, at a cost of $5,000. 


Repwoop City, Cal—W. E. Alexander has petitioned the 
Board of Supervisors of San Mateo county to offer for sale a 
franchise to lay mains and to erect and maintain poles and wires 
for supplying gas and electricity in the streets of Half Moon 
Bay. 


Vicrorra, B. C.—The British Columbia Electric Company is 
preparing to build new offices in this city, bids for which have 
been asked by Architect Rattenbury. The company is also ar- 
ranging for the laying of twelve miles of gas pipes at a cost of 
about $58,000. 


Santa Rosa, Cat.—Mayor Overton appointed Councilmen W. 
D. Reynolds, J. M. Donahue and G. S. Brown as a committee to 
investigate and ascertain the cost of a dynamo and other ma- 
chinery necessary for the city to generate electricity and furnish 
its own street lights. 


Pato Atto, Cal_—The United Gas & Electric Company of this 
place has asked for a thirty-five-year franchise to supply elec- 
tricity in this section. The company has for some time past been 
struggling with the town authorities of Palo Alto for the privi- 
lege of operating in this field. 


PortLanp, Ore.—General Manager H. W. Goode, of the Port- 
land General Electric Company, left this week for New 
York, where he will purchase and ship complete new lighting 
apparatus to be used in Portland. The cost of installing the 
new system will be about $100,000. 


La Granve Beacu, Cal.—The Golden Realty Company, of 
Los Angeles, has sent an electrician to La Grande Beach, to 
make estimates and formulate plans for an electric light plant. 
The contract for the construction will be let as soon as his 
report has been received by the company. 


Vancouver, B. C.—The City Electrician, of this place, has 
given notice that all wires for street and residence lighting must 
be rubber covered and all line wires must be three-braid water 
proof wire. This means that the lighting company will be required 
to expend about $100,000 to improve insulation. 


Victoria, B. C.—Hutchinson Bros., of this city, have been 
awarded the contract for supplying an electric lighting plant .at 
the whaling station at Barclay Sound. The plant will consist of 
a 10 k. w. Westinghouse motor, with Climax engines, and will 
be capable of supplying 200 lights, both are and incandescent. 


Port ANGELES, Wash.—W. S. Hopkins, of Seattle, appeared 
before the common council on October 25th, with a proposition to 
take over the present electric light plant upon a twenty year 
lease, for the purpose of superseding the city in lighting busi- 
ness, and adding to the plant for the manufacturing and sale 
of additional power. 


Denver, Colo.—The Denver and Rio Grande Company is in- 
stalling an electric lighting system at a cost of $1,000,000. Elec- 
tric light plants will be placed at all shops and the storage bat- 
tery system will be installed in all trains. These storage bat- 
teries will be charged from the company’s plants. Electric plants 
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will also be placed at Burnham, Pueblo, Grand Junction and 
Salt Lake City. 


Hoop River, Ore.—Manager H. F. Davidson of the Hood River 
Electric Light Company, reports that on Hallowe’en night some- 
one short circuited the company’s line at Indian Creek bridge, 
destroying the dynamo and nearly taking the life of Thomas 
Inghram, the night electrician. The company has offered a re- 
ward of $200 for information leading to the arrest and convic- 
tion of the guilty parties. 


Santa Ana, Cal.—The Edison Gas and Electric Company is 
preparing to enlarge its gas plant at this place. New machinery 
will be installed and the capacity increased to fifty thousand feet 
per day. 


PENDLETON, Ore.—The Northwestern Gas & Electric Company 
has been granted a franchise to establish a gas plant here to be 
in operation in the business section within 12 months,-and within 
the residence section within 18 months. 


San Francisco, Cat.—The San Francisco Coke and Gas Com- 
pany has contracted for 250 carloads of gas mains in Alabama, 
the same to be delivered as soon as possible. Leopold Michels, 
president of the company, states that 250 carloads of mains 
will be sufficient to extend the company’s gas system in the 
city twenty miles. 


Pomona, Cal.—The Edison Electric Company is preparing to 
make extensive improvements in connection with the gas prop- 
erties recently aequired. A strictly up-to-date holder will be 
installed. A carload of pipe is now due and as soon as it 
arrives the mains all over the city will be rapidly enlarged. The 
company states that the improvements will cost about $15,000. 


iy \ ALA, a) 


Astorta, Ore.—The Union Oil Company has purchased water 
front property here, on which it will erect a large oil storage tank. 


Santa Maria, Cal.—It is reported that the Standard Oil 
Company is preparing to erect four more oil tanks of 32,000 
barrels capacity each at Orcutt. 


San Francisco, Cal.—H. J. Crocker, Benj. Liebes and others 
are projecting the establishment of a new Oil Refinery with a 
daily capacity of 5000 barrels. 


Los ANGELES, Cat.—The City Council has granted P. F. Schu- 
macher a franchise to construct, maintain and operate an oil pipe 
line along under certain public streets in Los Angeles. 


Pr, Ricumonp, Cal.—One hundred feet of the Standard Oil 
Company's pier at this place collapsed November 5th, breaking 
six big pipe lines used for the loading of oil carrying steamers. 


San Luis Ostsro, Cal.—A deal in oil in this country has just 
been concluded by the Union Oil Company, whereby the com- 
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pany has agreed to furnish a company in Chili, S. A., with 
20,000 tons of oil. 


Mexico City, Mex.—The Mexican Central Railroad has entered 
into a contract with the Mexican Petroleum Company whereby 
the latter is to furnish fuel oil for the entire system during a 
period of fifteen years. 


San Francisco, Cal.—Col. Wm. S. Patten, Chief Quartermas- 
ter for the Department of California, has been instructed to 
install additional oil tanks in the steamer General Miffin of suffi- 
cient capacity to hold one week’s supply of oil. 


San Jose, Cal.—The Board of Supervisors have granted a 
franchise to B. A. Herrington, for a term of 50 years, to lay and 
maintain pipe lines for the transportation of oil, gas and pe- 
troleum along Stone avenue in the County of Santa Clara. 


BAKERSFIELD, Cal.—The work of laying the new Southern 
Pacific oil-pipe line from the Kern River fields to Delano was 
begun October 28th at Volcan Junction. A force of thirty men 
was put to work excavating the ditch in which the pipe is to 
be laid. 


SEATTLE, Wash.—The Union Oil Company is preparing plans 
for several gigantic oil carriers to be used in its trade in Pacific 
and foreign waters. The company will have headquarters in the 
Alaska building at this place. The largest vessel will be 17,000 
ton tank steamer 880 feet long. 


BAKERSFIELD, Cal.—A new reservoir has just been completed 
for the Associated Oil Company, covering about ten acres of 
ground and having a capacity of 500,000 barrels. The company 
now has twenty-five reservoirs for storage purposes and ground 
has already been broken for another. 


BAKERSFIELD, Cat.—The work of laying the new Southern Pa- 
cific oil pipe line from the Kern River fields to Delano was be- 
gun October 26th at Volcan Junction. A force of thirty men 
was put to work excavating the ditch. The line will now be 
carried steadily forward, both from Delano and the Kern River 
fields. One of the unusual features connected with the work is 
the fact that the pipe is to undulate for the entire distance. 


San Francisco, Cal.—J. J. Baker Jr., manager of the Union 
Steamship Company, which is controlled by the Union Oil Com- 
pany reports the purchase of four tank steamers, the Lansing, 
Roma, Washtenaw and Argyle, which will be used in the oil 
carrying trade. The steamers hold from 27,000 to 47,000 barrels 
of oil each. The Union Steamship Company is incorporated un- 
der the laws of New Jersey with an authorized capital stock of 


WATER WORKS. 


SpoKANE, Wasu.—The City Council has confirmed the sale 
of $450,000 municipal water bonds to N. W. Harris & Co. 


SpoKANeE, Wash.—The Hillyard Water Company will at once 
commence laying mains throughout a large tract at Arlington 
Heights. 


HerriMANn, UTAn.—A citizens’ committee of this place has pur- 
chased property in Rose Canyon and is arranging to pipe water 
into town. 
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Dunsmuir, Cal.—C. C. Stanley has filed on 500 inches of water 
in the Sacramento river, near Mossbrea Falls, to furnish water 
for use here. 


LeasurcG, Ore.—John A. Wright has filed on 10,000 cubic inches 
of water under a 6-inch pressure from Wright Creek for irri- 
gation purposes. 


CENTRALIA, Wash.—The Centralia Water Company is prepar- 
ing to make extensive improvements in the system here. A well 
system will be used. 


ALBuguEerQue, N. M.—The Terrace Addition Improvement 
Company has asked for a franchise to build and operate water 
works to supply the Terrace Addition. 


Tacoma, Wasu.—The City Council has passed an ordinance 
in favor of an appropriation of $10,000 for making surveys and 
estimates on the Green River and Greenwater River. 


OtympiA, Wasu.—The City Council is considering an ordi- 
nance providing for the condemnation and purchase of the Olym- 
pia Water Works, now owned by a private corporation. 


PortervILLe, Cat.—C. A. Moore of Santa Clara has been 
employed by the Town Trustees of Porterville to make an esti- 
mate of the cost of constructing municipal water works. 


LaKkeport, Cal—The Board of Public Works has authorized 
the superintendent to purchase a low pressure piston water 
works plant, also to lay several hundred feet of new pipe. 


Santa Monica, Cal.—A committee appointed by the Board of 
Trustees to investigate the practicability of constructing a muni- 
cipal water system has submitted a report in favor of the move- 
ment. . 


San Dieco, Cal.—The City Council of this place has awarded 
a ten-year contract to the Southern California Mountain Water 
Company for supplying San Diego with water at 4c per 1000 
gallons. 


San Mateo, Cat.—The Lyon & Hoag Company announce that 
they will at once begin the improvement of the Burlingame 
property. The improvements include two and one-half miles of 
water pipe. 


BerkKELey, Cal_—Wm. J. Smith of Berkeley, sailed for Manila 
on November 17th, to make a study of the Manila city water 
question, preparatory to bidding for the installation of the water 
system later on. 


Sesastopot, Cat.—Sealed bids are being received by H. B. 
‘Morris, president of the Board of Trustees, for the erection and 
completion of a water works system and sewer system, according 
to specifications on file. 


PASADENA, Cal.—The city council will receive sealed bids up 
to 9 o’clock a. m. November 14th, for installing eleven Gate Fire 
Hydrants in accordance with the specifications on file in the 
office of the city clerk. 


Honotutu, T. H.—Notice is given to all intending bidders for 
furnishing cast iron pipe, fittings, etc., to the Territory of Hawaii, 
that the date for opening bids has been changed from November 
15th to November 29th, 1905. 


SEBASTOPOL, Cal.—The town trustees have awarded to R. C. 
Mattingly the contract for constructing both the water and 


sewer systems, on his bid of $29,000. The work consists of 
water works, sewer system and pumping plant. 


San Raraet, Cal.—At a meeting of the State Board of Prison 
Directors at San Quentin, October 30th, plans and specifications 
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of Engineer Eckart were adopted for a salt water system for 
the prison. The system is estimated to cost $8,400. 


Borst, Idaho.—The Boise Artesian Hot and Cold Water Com- 
pany will sink new wells and run new subterranean chambers: to 
increase the water supply. The cost of the improvements, in- 
cluding an additional pumping plant, is estimated at about $15,000. 


Vancouver, Wash.—Sealed bids in triplicate will be received 
by the Constructing Quarter Master at his office, Vancouver 
Barracks, until November 22d, for the extension of the water 
supply. Full information will be received on application to this 
office. 


Honotutu, T. H.—Proposals will be received until November 
15th by the Superintendent of Public Works for furnishing the 
Territory with lapwelded casing, cast iron water pipe fittings, 
valves, hydrants, pig lead and yarn, all to be delivered f. o. b. 
wharf Honolulu. 


GotpFreLp, Nev.—F. M. Ish, J. S. Cook, C. F. Pugh and others 
have been granted a franchise to pipe water into Goldfield from 
the Highland mine at Diamondfield. An immense reservoir will 
be built on Columbia Movuntain and a high pressure gravity 
system will be used. 


WartssurG, Wash.—The Water Committee has reported favor- 
ably on pumping the water from the Touchet River for supply. 
This will necessitate the purchase of a filtering plant. The com- 
mittee has been instructed by the council to correspond with 
manufacturers with a view to purchasing a plant. 


EstacapA, Ore.—The Town Council has authorized the pur- 
chase of the water system owned by the Oregon Water Power 
Company, exclusive of the pumping plant, for $6500. The re- 
mainder of the $10,000 bond issue will be used in converting 
the system into a gravity system. 


Borsr, Idaho.—Boise and Eastern capitalists will take water 
from Grimes creek to supply water to placer mines, etc., too high 
to be reached in any other manner than the one adopted by 
them. A canal will be constructed at a cost of $250,000. Engi- 
neers are now surveying the line. 


PorTLAND, OrE.—The Water Board has rescinded its action 
in letting contracts for the pipe line, as the acceptance of the 
bids of the Oswego Iron Works, while Mr. Ladd of that com- 
pany was a member of the board, is thought to have been illegal. 
Mr. Ladd has since resigned from the board. 


Los ANGELES, Cal.—The Board of Trustees has awarded three 
contracts to Crane Co., for lead pipe of different dimensions, at 
$6.55 per thousand pounds. The first was for 2,000 Ibs. of half- 
inch pipe, the second for 3,000 Ibs. of three-quarter-inch pipe, 
and the third for 1,000 Ibs. of one-inch pipe. 


Satt Lake, Utan.—The Utah Construction Company is ar- 
ranging to build a forty-mile pipe line to furnish water to the 
construction camps along the eastern end of the Western Pacific 
Railroad. Three pumping stations will be built. A. Amundsen 
of Grantsville, Utah, will superintend the work. 


Pitot Rocx, Ore.—Charles Berkley, the civil engineer em- 
ployed to make estimates on the construction of municipal water 
works here, has decided against the practicability of a gravity 
system and in favor of a pumping plant. He believes that water 
works can be constructed at a cost of about $4000. 


San Dreco, Cal.—It is stated that the Mayor will sign a ten- 
year contract with the Southern California Mountain Water 
Company for supplying the city with water. This will result in 
the laying of a pipe line from the lower Otay reservoir to San 
Diego and in other work on the company’s system. 
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San Disco, Cal.—Several more deeds to property in the San 
Luis Rey section of the county were filed with the County Re- 
corder October 28th. It is claimed that all of the property is 
being purchased in the interest of H. E. Huntington, who is 
thus corraling all claim to the water power on the San Luis 
Rey river. 


Durur, Ore.—The water commissioners have secured the 
money on their bonds and have taken over the property and 
franchises of the Dufur Water Company for the sum of $4,000. 
They will soon begin the improvement of the plant by the put- 
ting in of larger mains and pipes, and expect in the spring to 
enlarge and improve the water supply. 


Hanrorp, Cal.—Manager E. Kauntze of the Robertson & Raw- 
lins firm, proprietors of the local water works plant, states that 
plans are now being perfected for the enlargement of the plant. 
The company will bore another artesian well with a 12-inch 
casing, to which will be attached a 6-inch Centrifugal pump. The 
pump will be attached to the shaft of a 60-h. p. electric motor. 


Los ANnGceLes, CaAL.—An ordinance has been passed by the City 
Council providing for the issuing of bonds in the sum of $1,500,- 
000 for the purposes of acquiring lands, water rights, rights of 
way and other properties, and of constructing ditches, canals, 
tunnels and other work necessary to provide the city of Los 
Angeles with water from Owens River Valley, in the county 
of Inyo. 


Vancouver, B. C.—The report of the city engineer, which was 
submitted to the water committee this week recommends the in- 
stallation of a high level water system at an expenditure of 
$600,000. His plans call for about 30 miles of water pipe, ranging 
from 3% inch to 2 inches, and for a large amount of larger pipe. 
A reservoir with a capacity of 20,000,000 gallons will be erected 
on Little Mountain. 


GRANGERVILLE, Idaho.—Frank McGrane, A. W. Talkington and 
E. Evans have asked the city council for a franchise to install a 
gravity water system. They state that they are prepared to com. 


mence work as soon as the franchise is granted. Water will be 


piped from mountains three miles distant, and will be carried 
through the city in ten-inch mains. The cost of the new system 
will be about $50,000. 


San Bernarpino, Cal.—C. O. Baker, representing Riverside 
investors, has filed a claim on 4000 inches of water in the 
Whitewater River for the purpose of developing power for the 
generating of electricity to be used in operating a stamp mill, and 
the energy will »lso be used for lighting and power purposes 
at Banning and other communities, which are not within the 
area supplied by the big power companies. 


Mania, P. I.—Sealed bids will be received by the secretary 
of the municipal board until January 2, 1906, for materials and 
construction of a gravity water system for Manila, P. I. Work 
will include masonry, dam and inlet chamber, steel pipe line 42 
inches in diameter and about 10% miles long, reservoirs, etc. 
Specifications are on file at the office of secretary municipal 
board, Manila, P. I., or at chief of bureau of insular affairs, 
Washington, D. C. 


PorTLAND, Ore.—The Oregon Iron & Steel Company was a 
few days ago awarded the contract for furnishing pipes for the 
mains from Mount Tabor to the mains in Killingworth avenue 


and Commercial street on its bid of $152,883. The pipe includes. 


about 39,500 linear feet of 16, 20 and 24-inch cast iron piping, 
aggregating 4195 tons. Since the award was made the company 
has offered to relinquish its contract in order that bids might 
again be advertised for, 
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San. Francisco, Cat.—The Chamber of Commerce has re- 
ceived from the Bureau of Insular Affairs copies of each of the 
pamphlets issued by the Department of Water Works and 
Sewer Construction containing specifications, blank forms of 
proposal, forms of contract, etc., relating to the proposed gravity 
supply and sewer system for the city of Manila. These are 
accompanied with full sets of blue prints, containing detailed 
plans of both propositions, and they may be seen at the office of 
the Chamber of Commerce. 


PUBLISHER’S NOTES 


A meeting of the Board of Directors of the JourNAL oF 
Execrriciry PustisHinc Company, San Francisco, was held 
November 13, 1905. The following officials were elected for the 
ensuing year: R. J. Davis, President; E. B. Strong, Vice-Presi- 
dent and General Manager; Harrison Dibblee, Secretary. 


Staff appointments were confirmed, including Herbert Booth 
King, Advertising Manager, and Geo. Bond Ellison, Associate 
Editor. 


Mr. Herbert Booth King has been in the advertising field 
for many years and is widely known in New York and the East 
generally. Mr. King is enthusiastic over the future and possi- 
bilities of the Pacific Coast and his genial personality and 
thorough knowledge of his business make him a welcome acqui- 
sition to the JourNnat staft. 


The rapid increase in the number of Coast Agencies for East- 
ern manufacturing concerns means greater competition—also 
more activity. The principals will demand larger results and it 
will be up to the agent to secure same. It will not do for the 
agent, when asked to advertise in his trade paper, to bury his 
head among the cobwebs on his desk and say, “I don’t adver- 
tise. I am only an agent. Write to the home office; they at- 
tend to all that kind of business.” If he is not willing to make 
known the fact that he has the agency for the Coast, the Home 
Office will probably find some other man who will use the great 
Arm of Publicity for the extension of Western business. 


In its efforts to co-operate with the Western advertiser in the 
matter of increasing the effectiveness of its advertising, the 
JouRNAL oF ELectricity, Power AND Gas has established its own 
Art and Literary Bureau in connection with its Advertising De- 
partment. Designs will be submitted, photographs taken and 
advertisements written for our customers. Our artists will be 
found to excel in their line; our photogr phic outfit is one of the 
fin:st and most extensive made and suited both to exterior and 
interior work; our “Ad Writer,” a gentleman of wide ex- 
perience and one who has prepared the copy and managed many 
successful advertising campaigns. There is now no excuse for 
our customers in neglecting to change their advertisements each 
month. 


The JourNAL or Exectriciry, Power anp Gas has for twelve 
years held its supremacy as the leading technical journal of the 
Coast and the only one representing its special lines. During 


the past year it has increased its circulation to a large extent in 


the Northwest, until now it may claim to thoroughly cover this 
section. The importance of this increased field of influence will 
be readily appreciated by the Coast advertisers. The North- 
western manufacturers are beginning to realize the importance 
of our publication as a power for increasing their business, as the 
large number of advertisers in the JourNAL oF ELEctricity, 
Power Anp Gas from this section will testify. Some interesting 
developments along this line will shortly be communicated to our 
readers. 








THE JOURNAL OF ELECTRICITY. POWER AND GAS. xxxvii 





To intending purchasers of 


Electrical Supplies 


It will be greatly to your interest to con- 
sult us before placing your orders for 


MOTORS AND GENERATORS ELECTRIC GLASSWARE 
HEATING APPLIANCES HIGH GRADE LAMPS 
ELECTRICAL SPECIALTIES TELEPHONE SUPPLIES 
WIRING SUPPLIES NOVELTIES 


And All Modern Devices and Appliances for the Use of Current 


WRITE FOR PRICES 


Portland Tiiiciiel Electric Co. 


Seventh and Alder Streets, Portland, Oregon 





A ac Sprelias $onebeane Cine, Se. SNSNODLI Ooanewast 
We Wiil Be Glad to 
Complete Submit Samples of 
7 Columbia Incandescent 
0 


ie: z Lamps for 


Standard and Special ; ; 
+2 ya Zs OMPAN - Comparative Test 
Electrical Supplies : ee: =a Dad a Oss 





. Seater —- 


of All Kinds Write for full information 
ee = | DESCRIPTION oo FEDERAL Porcelain 
Catalogues | ee Enameled Steel Signs and 
ialti 
on Request 105-107 BATTERY ST. SAN FRANCISCO, CAL. — 2 
AGENTS FOR 
GENERAL ELECTRIC COMPANY ............-.cc0csscecceccess D. C. and A. C. Motors and Generators 
WAGNER ELECTRIC MANUFACTURING COMPANY .............. 0. -00...0eee5: Single Phase Motors 
Fi, '‘W. JOPINS-MANVILLE COMPANY ....... 22... ccc cc cece eee cece ee cecees “No-Ark” Fuses and Cut-Outs 


EXCLUSIVE AGENTS FOR 
COLUMBIA INCANDESCENT LAMP COMPANY, Columbia Standard Miniature and Crystal Meridian Type Lamps 
FEDERAL ELECTRIC COMPANY, Porcelain Enamel Steel Electric Signs and Specialties 
STANLEY G. I. Company, Type ‘‘Z’’ Transformers 
Utica FIRE ALARM AND TELEGRAPH COMPANY, Telephone Apparatus 
OLIVER MANUFACTURING COMPANY, Equipoise Telephone Holders 
AMERICAN WATCHMAN’S TIME DETECTOR COMPANY, Watchman’s Clocks 
BURRILI, PROGRAMME CLOCK COMPANY, Programme and Secondary Clocks 
GILMORE ELECTRIC COMPANY, ‘‘Sunshine’’ Lamps 
NORTON ELECTRICAL INSTRUMENT COMPANY, Voltmeters and Ammeters 
ELECTRICAL SPECIALTY COMPANY, Automatic Flashers and Flasher Signs 
A. G. KAUFMAN: MANUFACTURING COMPANY, Gas Soldering Irons 


Special offer to Central Stations on Federal Electric Signs. Write for particulars. 


= ~~ = oe 
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The Standard of Boiler Excellence 


“KEWANEE” 
Kewanee High-Pressure Boilers 


ARE BUILT WITH 
Butt and Strap Joint 
Double, Triple or Quadruple Riveted 
24 Per Cent. Stronger Than Lap Joint 


Full Specifications in Catalogue No. 36 
Sent on Application to 


CALIFORNIA HYDRAULIC ENGINEERING AND 
SUPPLY COMPANY 


17-19 Fremont Street, San Francisco 


American Balance Valve Company 


SAN FRANCISCO, CAL. JERSEY SHORE, PA. 


Balanced Slide and Piston Valves 


The Baldwin Locomotive Works has just placed an order for 320 Semi- 
Plug Piston Valves to equip 160 Pennsylvania Railroad Engines 


SEND FOR DESCRIPTIVE CATALOGUE 


American Balance Valve Company 
Rialto Building San Francisco, Cal. 


De Yeau Telephone Manufacturing Co. 


MANUFACTURERS OF 


Standard 
Telephone Apparatus 
De VEAU 


Dr VEAU Patented Automatic Switchless Telephones. 
Dr VEAU Patented Automatic Messengercall phones. 

Dr VEAU Patented Flush Telephones. 

De VEAU Patented Intercommunicating Telephones. 

Dr VEAU Patented All-Metal Intercommunicating Telephones. 
Dr VEAU Patented All-Metal Hotel Telephones. 

Dr VEAU Patented Push-Button Telephones. 

De VEAU Long Distance and Interior Telephones. 

De VEAU Restoring and Non-Restoring Switchboards. 
Dr VEAU Central Energy Telephones and Switchboards. 
Dre VEAU Submarive Telephones. 

DE VEAU Marine Telephones. 

De VEAU Telephones to Aid the Deaf. 


Address: NEW YORK, U. S. A. 


Agents In All Principal Cities 
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Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 













Brooks-Follis 
Electric Corporation 


527 Mission Street San Francisco, Cal. 
Phone Main 861 





Manufacturers of all kinds of 







Electric, Hydraulic 
and Belt Elevators 





Dynamos and Motors 
Engineers and Contractors 
Electrical Supplies 








Estimates given on all kinds of Electric and Hydraulic Machinery 
Inspection of Motors and Elevators. 







Write for Prices and Details 
Electrical Repair Work a Specialty 






Fostoria Lamps, Wiring Supplies, Kellogg 
Telephones, Line Material, Stanley 
Meters, Mica, Micanite and 
Insulating Material 






52-54 Natoma Street, near Second 
Between [lission and Howard Streets 







Telephone Main 5679 San Francisco, Cal. 





KNIGHT'S 
WATER.... 
WHEEL... 


The accompanying cut shows the gen 
eral arrangement of Knight’s Standard 
Water Wheel, of whick there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 


Address all communications to 


KNIGHT & CO. 


Sees Sutter Creek, Cal. 








THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


BARE AND INSULATED 
COPPER WIRES ai CABLES 


LEAD SHEATHED PAPER 
INSULATED CABLES 
FOR 


Telephone, Telegraph and Power Transmission 


AERIAL, UNDERGROUND, SUBMARINE 
Armored Cables for MINING Purposes a Specialty 


Large Quantity of WEATHERPROOF WIRE Always in Stock 
The National Conduit and Cable Co. 


146-150 Second Street, San Francisco, Cal. 


ing. Experts de- 
clare it the best pin 
made. In use in 
=€ most of the elec- 
trical transmission 
lants on the Paci- 
Coast. e — 
making pins 
the Stendard lee. 
tric Company, the 
Bay Counties yak 
er Sone Se 
maaee others. 
Address, 


and 


Hardwood Planing Mill 


OHMEN sm ENGINES 


For Direct Connection to Dynamos, Pumps, Etc. 


a JOSE, 
* CAL. 


Engines are of the Manet | 
ings and automatic oiling. 
—e. a noise or vibration. 

engines are especially 
edentel he for small nome genoa sebien, 
ments for dredgers, 
searchlights, office erulidings. and 2 
la plants for use in making repairs 
and at times when it is ns esirable 
to operate the main plan 
In all ceaeiiaaets where a 
steam boiler is already in use, and 
where an engineer is employed 
larly, these lighting plants ail 
— light cheaper than it can ee 
ht from the mains. 


“OMEN ENGINE WORKS 


132 Main Street, San Francisco 


de open frame type, having large bear- 
They operate under high Seoatle and pres- 


OFFICE SYSTEMS 


For Electrical Companies and 
Dealers in Electrical Supplies 


=— III >>=>==———————OO— 
THE CARD INDEX is used by power com- 
panies for arc lamp, transformer, meter, 
installation, pole, manhole and consump- 
tion of power records. Many companies 
use it for keeping accounts of supplies on 
hand or stock records. It is unsurpassed 
for ledger accounts. Call and see the Card 
Ledger in actual operation with alphabet- 
ical and numerical index combined in one. 
The Vertical Letter File Sections for 
filing your correspondence, invoice, orders, 
etc., arranged alphabetically, numerically 
or geographically. 

» We manufacture the original Shannon 
Files and Cabinets, Vertical Letter File Sys- 
tems, Card Indexes, Sectional Filing Cabi- 
nets, all kinds; Rapid Roller Letter Copiers. 

Catalogs free for the asking. 


Yawman & Erbe Mfg. Co. 


635-639 Mission Street, San Francisco 


A Superior and Economical Building Paper is 


NOX=EM-ALL 


Owing to its High Finish and Uniform Thickness it is splendidly 
adapted for insulating purposes. It is made from long fibre 
stock, and has many times the strength and dur- 
ability of the filled or 3-ply red building paper. 


For prices and book containing samples of our full line, address 


BONESTELL, RICHARDSON & CO. 


PAPER OF EVERY DESCRIPTION 


401-403 Sansome Street - San Francisco. 


Riveted Iron and Steel Pipe 


FOR HYDRAULIC MINES, IRRIGATION AND POWER PLANTS. 
Manufactured from the best grades of IRON or STEEL by MODERN MACHINERY 


The Schaw-Batcher Co. Pipe Works 


211-219 J STREET, SACRAMENTO 


503 MISSION ST., SAN FRANCISCO. 


Graphite Lubricants 


FOR STEAM AND GAS ENGINES, 
COMPRESSORS AND MACHINERY 


For TELEGRAPH 
TRLEPHONE 
Exectrric Lieut 
Power PLaNnts 
Tn lots and leas to suit at short notice 


Union Lumber Company 


TELEPHONE, PRIVATE EXCHANGE 62% 
Rooms 206-207, Crocker Building, San Francisco 


VALUABLE CATALOGUE 67-1 AND SAMPLES FREE 
Joseph Dixon Crucible Co., Jersey City, N. J. 








THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


CARTER & CO. 








GEORGE E. 


ALL RAIL 
Round Red Cedar 


Sawn Redwood 


Crocker Building 
SHIPMENTS 





POLES 


PINE CROSS ARMS 


Phone Main 545 


DIRECT FROM STUMP TO LINE 


SHIPPERS 










San Francisco 








EVERYTHING 


LINEMEN’S 
TOOLS 


Send 2c. Stamp for 48 Page Catalogue 
Expert workmen depend upon 


KLEIN'S TOOLS 


For doing their best work. See that your tools are stamped 
M. KLEIN & SONS—None other genuine 


MATHIAS KLEIN & SONS 


95 West Van Buren Street, Chicago, Ill. 


Francis Smith & Co. 


Manufacturers 
85 Fremont Street San Francisco 




















* 


Iron cut, punched and formed 
for making pipe on the ground 
where required. 


x 
WORKS, All kinds of tools sup- 
MINING, plied for making pipe 
* 
HYDRAULIC, Estimates given 
» when required 


IRRIGATION AND 
POWER PLANTS, WELL 
PIPE, EYC., ALL SIZES 


es 
WATER AND OIL TANKS 


We are prepared for coating all sizes of 
: pipe with asphaltum 





M. BYLLESBY & COMPANY 


(Incorporated) 
ENGINEERS 
NEW YORK LIFE BUILDING 


CHICAGO, ILL. 


Design, Construct and Examinations 


Operate Railway, Light and Reports 


Power and Hydraulic Plants 


Waterman's 


Ideal 
independent 


Inlewell 


The best gift is one that appeals especially to the 
individual, and, mindful of this fact, the makers of 
Waterman’s Ideal Fountain Pen have added to their 
already large line of pens suitable for presentation a 
series decorated with the emblems of leading fraternal 
orders, colleges and clubs. 

This enables the purchaser to select a gift that is U/seful, 
Beautiful and Personal to the User, tor it is ornamented 
with the emblem of the club, college or order to which 
he belongs, and 7s the best writer in the world. 

Dealers sell Waterman’s Ideal Fountain Pen every- 
where throughout this country and in most of the larger 
cities of the world. 


L. E. Waterman Company 





NEW YORK . . . LONDON 
BOSTON SAN FRANCISCO PARIS 
CHICAGO 138 Montgomery Street MONTREAL 
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‘Cats Unid dev Nowe Pele’ idles Bad he Lani” 


If you travel be sure and use the Northern Pacific Railway for all points in the East 
Three Daily Transcontinental Trains, including Famous North Coast Limited 


For rates and literature or other information address 
A. D. CHARLTON, Assistant General Passenger Agent mR matty a Portland, Or. 
T. K. STATELER, General Agent, 647 Market Street - - - - ~- San Francisco, Cal. 
C, E. JOHNSON, Traffic Passenger Agent, 125 West Third Street - - - Los Angeles, Cal. 
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A Select Party 


Is being organized by the Southern Pacific to leave San Francisco 
December 16th for Old Mexico 


The train will contain Pullman vestibuled sleepers aud dining car. 


$80 Round Trip 


The going trip will be made straight through to City of Mexico 
via Ios Angeles, Yuma and Tucson. 


Arrangements have been made which will enable excursionists 
to make side trips from City of Mexico to points of great interest 
in the Republic at low cost. 


Return may be made via 


Grand Canyon 


over the Santa Fe. 
An excursion manager will accompany the party. 


Secure booklets and register early, either by mail or through 
any agent. 


Southern Pacific 


xliii 








THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


Do Not Forget Us When in Need 


Wee sti The Welsbach Light 


MATERIALS FOR POLE LINE CONSTRUCTION The Ideal Light for Stores or Dwellings 


Anchor Rods, Cross Arm Braces, Pole 
Steps, Lag Screws, Machine Bolts. — we en a a 


Our No, 2 and No, 3 Metal Insulator i , a ae The Opalite 
Pins for high tension lines are recom- teh Fo me 

led yi Se» Grae ss is composed of the best burner, 
meee a Eee * Siear™ mantle and glassware on the mar- 
ket, consisting of No. 66B high 
For Electric Railways candle -power Welsbach Burner, 
eit ; No. 4197 Intensive Cap Mantle, 
— i first quality Welsbach (4 inches 
Track Bolts, Eye Bolts, Brackets, i) song) See WE. yon Opal. Goss Ie 


German mauufacture, the highest 
Brake Shoes, Etc., Etc. standard of glassware made in the 


world. 
SPECIAL FORGINGS AND CASTINGS | ; The bummer has set screw for 
Mh mantle wire and will fii the stan- 
i dard size of mantle. The adjust- 
PROMPT DELIVERY. RIGHT PRICES Hi ment of burner is very simple, 
- exactly regulating the air and the 
flow of gas under any pressure. 


Benicia Iron Works Welsbach Company 


City Office and Sal F 359 Sutter Street San Francisco, Cal. 


2 


519 Mission Street, San Francisco Benicia, Cal. 


Rca 


GET THE | Electric Generators 


=—— , as | and Motors 


All Kinds of 


Insist on having Electrical 


installations 


Improved 
Electric Illuminated 


California Si ens 


Incandescent 


od ase Lamp Company The Seattle Electric Co. 


Rialto Building, San Francisco, Cal. 907 First Avenue, Seattle, Wash. 
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Cc L. CORY WYNN MEREDITH Ww. H. ALLEN 
ENGINEERS 
oe Tae Rooms 910-11-12-13 Union Trust Building o> aye 


Expert Examination. Advisory Reports. Construction Supervision. Design of Complete Equipments. 
Betterment of Existing Systems. Engineering and Financial Examinations. 


DUGALD C. JACKSON, C. E. CLEM. A. COPELAND, M. E. 


WILLIAM B. JACKSON, M. E. 


MEMBERS : so : 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS Consulting and Supervising Electrical 017] Receptacles 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS and Mechanical Engineer 


AMERICAN SOCIETY OF OIVIL ENGINEERS 






ENGINEERS EXPERTS 


ciaiain ‘ie: Bradbury Bidg. Los Angeles, Cal. CH E AP 
EDWARD F. CANNON & CO. Ww. H. SCHOTT 

ENGINEER ; : 
Electric and Hydraulic Engineers 1218-1221 MARQUETTE BUILDING, CHICAGO bg ri a a bes prereset 
—————_———. ceptacles whic ave been used once on 
309 McKAY BUILDING Electric Railways Financed an Financed and Built Complete street illuminations, all in first class condi- 
Third and Stark Streets Portland, Or. & Gas, IER AND BUILDER—Cent Works and od pal Botton ie seating: tion, which we will sell at 3% cents each, 
—SOHUOL oF— F. O. B. Sacramento, in lots of 500 or more. 

ABNER DOBLE COMPANY] practicAL ENGINEERING 
Engineers (WLeorRicaL, CiviL, MINING AND M 


Complete Hydro-Electric Power Plants and Long | lL i3 Fulton St. Be el Flectric a | S Ul p p ly Co ® 


block above New City Hall) 
A. VAN DER NAILLEN, President 


Distance Transmissions Designed and Constructed 
Sacramento, Cal. 


Fremont and Howard Streets, San Francisco Send for circulars Established 1864 
LEON M. HALL SMITH, EMERY & CO. + ‘ 
CONSULTING ENGINEER oe Su nset a E loctric 
IN MBCHANICS, and 
ne i Chemical Engineers Engineering Co. 
814 Hayward Building, San Francisco Bureau of Inspection and Tests 


LIGHTING AND POWER 


Telephone, Main 960 
INSPECTIONS: Iron, STEEL, RAILS, PIPE, BRIDGE 





AND BUILDING MATERIAL, CARS, ENGINES, 

R. S. MASSON BOILERS, FACTORY EQUIPMENTS DEVELOPMENT 
Goomains ANALYSIS oF METALS, FuELs, Gas, Cement, | Specifications, Estimates, Superintendence 
ineaianer ASPHALTUM, FEED AND DRINKING WATER, ETc. Appraisals and Advisory Reports 

anne Mma 83-85 New Montgomery Street J. L. LAMBIRTH, Manager 
"Phone Bush 481 San Francisco 302 East Morrison Street, Portland, Or. 


W. STUART SMITH HPPELY & MYERS 


Thompson Brothers 


Consulting Engineer Machinists and 
Electrical, Mechanical and Hydraulic EUREKA FOUNDRY Electr.cians 
Expert Examination, Advisory Reports, Supervision, Manufacturers of 


Special Machinery Designed. Experts in Electrical Machinery 


ss08 Dwight Wey en neneeray, car.| UAStINES Of Every Description and Gasoline Engines 


a: 224-226 Oak Street Portiand, Or. 
H. C. THAXTER Cast Iron Water, Gas and Steam Fittings 
Electrical and [iechanical Engineer ——S— 
120-130 New Montgomery Street 127-129-131 Beale Street i 
Rialto Building San Francisco, Cal. Between Mission and Howard 
Telephone Private Exchange 580 Gas Work a Specialty San Francisco A new book on Elect- 


rical Insulation sent free 


G. F. WAKEFIELD /|ELECTRICAL SUPPLY CO.} on request. 


Surveyor and Engineer LANGER CO., Props. V. SOLLMAN, Manager The -Parefti Bei 
Specialty: Examinations, Surveys, Reports, Super- iteubecttinans a e Farattine raint 
vising Hydro-Electric Power Development. Nar 

Surveys Executed in All Portions of California Electrical and [Mlechanical Company, 24 Second 
Room 22, Porter Building, San Jose, California, Instruments Street, San Francisco. 





F. J. PAZAK ete Pee ee Electrical 


Consulting and Contracting Telephone Engineer Gear ' Cutting , Tool Making, Etc. 
For Building and Equipping Complete i 
e 


—* 60 FIRST ST. (top floor) SAN FRANCISCO | Nn S U | at} 1O a 
PLANTS LAID OuT CONSTRUCTION SUPERVISED 


234 Crossley Building San Francisco Telephone Black 2171 





eT SESS 
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Western Electric Company 
ALTERNATING CURRENT GENERATORS 
AWARDED GOLD MEDAL 


HIGHEST AWARD 
LEWIS AND CLARK CENTENNIAL EXPOSITION 


4 | a* om Ae 3 ici cue 


500-Kilowatt, 300 Revolutions Per Ministe, Western Electric Engine Type Alternator on Test 


ALL SIZES AND TYPES 


HIGH EFFICIENCY SUPERIOR DESIGN EXCELLENT REGULATION 


CALIFORNIA ELECTRICAL WORKS 


547 MISSION STREET, SAN FRANCISCO, CAL. 


PACIFIC COAST AGENTS 
WESTERN ELECTRIC COMPANY 








” ee we 
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Ane-buRST—ALL LIGHT |DACIFIC METER 
yaaa COMPANY 


Place of Your 
222 Mission Street, San Francisco, Cal. 





Arc Lamp and 


SEE 


Will Save 
25 to 40 Per Cent. 
of Your Light 
Bill 






MANUFACTURERS OF 








Wet and Dry Gas Meters, Station 
Meters, Provers, Gauges, Etc. 






No Mechanism 
No Flickering 
No Trimming 






Write for new Catalog, 
B-16, just out 


a 





Recently 
Improved 


ae SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 
to Hang 





Has Porcelain 
Connecting 
Block in (Canopy 


ey =, at ge: 


Prepayment Gas Meters 


Write lor: or new 8-page 
It 


folder te ils about 
ihe turn down feature. 
Our Own Patents. Strong. Simple. 
Eéeilainin Electric Mfg. Co. 
eee ee PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 


332 CROSSLEY BUILDING, SAN FRANCISCO 


Hemingray Insulators|4 HEART TO HART TALK 


For Voltages up to 75,000 er ee Ae COD 


Used upon the entire installation of the Northern This ts the Standard Push Button Type 


California Power Company 


World's “ie Standard 


seer 





MADE BY 


The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 
SOLD BY EVERYBODY EVERYWHERE 
THE CHAS. F. SLOANE Co. 


The Chas. F. Sloane Co. 


Exclusive Pacific Coast Sales Agents Raectusive Pastite Coent Seles quate 
CROSSLEY BUILDING, SAN "FRANC CISCO 


Crossley Building San Francisco, Cal. New York Block, Seattle Stimson Butiding ss Angeles 
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WRITE FOR LITERATURE 





PACIFIC COAST OFFICES 





69-75 New Montgomery Street, San Francisco, Cal. 
Pioneer Building, . Seattie, Wash. 


LBMr ‘06 








